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1.6 INTRODUCTION

At pregent, the raplad evolution of cutting tools and the problems
subsequently affecting cutting tool selection are among the moat important
topics in machining. Improved tool management, including cutting tool
gelection, offerg a practical and achievable solution to the constant demand
to reduce costs and improve productivity in today’s competitive manufacturing
environment. It has been said, “there is no easler lesg expensive, or faster
way to achieve productivity and product excellence than by applying the right
cutting toole to the job." This presumes state-of-the-art equipment and
trained support personnel.

The machining procez2s and accompanying tool wear are highly complex, with
many interrelated variables and dynamic reactions occurring in a very hostile
environment. Experimental studies frequently are undertaken to test workpiece
materiale for machinability and generate operational data, but "machinability’
ie difficult to detine. It is not a unique material property which can be
more or less easily measured like hardness or ultimate atrength, as it cannot
be divorced from the tool or other cutting conditions.

Early pioneering work by F. Taylor (c. 1987) established a machinability
relation, an empirically derived relationship between tool life and cutting
gpeed. Now, as in the earlier work, the nature of tool life before tool
failure ig recognized =< probablistic rather than deterministic. Thus,
regults of tool tests are influenced by rules of statistics. The variability
and scatter of tool life data ig an accepted fact, and scatter, itself, varies
depending on machining conditions.

Throughout the recent decade, and particularly during the past 4 or §
years, there have been major advances in the development of high productivity
machining, cutting tool materialg, and tool designs. New tools with thin film
bonded coatings have been marketed in guch numbers, with suggested
applications for a wide range of work materials and conditions, that no single
data base or timely reference for machining parameters exists. An increasing
need for reliable technical data for efficient implementation of thig new
tooling wag apparent.

Rock Island Arsenal’s long range goals are to apply the newest cutting
tools and cutting tool materials for higher productivity and lower coasts and
to improve tool management and inventory control. Thie project set the basis
tor meeting thome goals by testing, analyzing, recommending, and applying the
latest high-rate metal removal tocls and materials to turning, eatablishing

- procedurea for continued tegting with newer tools, and creating a reliable
tool 11tz data base containing verified operating parameters for coated
carbide gingle point turning {nsertga. An interacttve computer program useful
in 1dentitying and ranking specific tool grades In thies database to meet
nrocess requirements was also developed.




During the cutting tests at Rock Island Arsenal, the workpilece materials
were not considered as teat variablee ag care wae taken to use workplece
material with very similar machinability and hardnege. Care was exerciged to
minimize the number and sources of other possible variablea during the entire
gstudy. Throughout the project, teating waa carried out in random sequence,
with precautiong taken to ensure obgervations were independent of factors
other than the prime variables beiné studied.

2.0 EXPERIMENTAL DETAILS

2.1 Workpiece

The test workpiece materials uged in this study were gpectro-analysis
verified medium alloy steels. AISI 414¢ steel (7 3/16 inch cuter diameter
X 1 3/16 inch wall X 36 inch long) hot rolled tubing uged for finighing insert
tests was heat treated, quenched, and tempered to HRC 31-33 (see Figure 1).
AISI 4140 steel (same dimensions as above) and AISI 4138 (8 1/2 inch outer
diameter X 1 5/8 inch wall X 36 inch long) hot rolled tubing used for roughing
inset tests were heat treated, quenched, and tempered to HRC 32-35 and
HRC 20-38, respectively. These steels are the most repregentative materials
for the majority of machining at Rock Island Arsenal, and the hardnesses range
from the middle to the upper end of allowances for Rock Island Arsenal
products. All of the workpiece surfaces were sandblasted prior to testing and
were free of mill scale and ruat. Cleanup cuts were made on the outer
diameterz of every tube to assure that each test ingert cut uniform hardness
material.

2.2 Tool

The gintered carbide, indexable ingerts were purchaszed from manufacturer’s
distributora. The substrate grades conformed to the U.S. "C° clasgificatione
group C5-C8 for machining steel. Twenty-two different grades of chemical
vapor depogition (CVD) coated carbides repregenting 13 manufacturers were
tegted. Each grade was either Al,;0;-coated or multicoated. The Alz05-coated
grades had an Ala0; exterior layer with a TiC coat juast below it at the
gubgtrate interface. The multi-coated grades had a T{N exterior layer with
Al:.0; ag an intermediate, and a TiC or TaC coat at the substrate intertace.

Five bagic insert geometries were studied, lig*~d here in order of both
gtrength and lowest costs: round, square, triangle, 80 degree diamond, and 55
degree diamond. Round inserte are cheaper than squares and these are cheaper
than triangles, a2tc. Size, which i8 determined by measuring the inscribed
circle (IC) and thickness, affects an insert’'s strength, no matter what its
shape. The astrength of an insert i8 a measure of the tranaverse force it can
withstand before fracturing. Size (IC) was chosen as a meang to differentiate
between thoge inserts applied to finishing cuts and those applied to roughing
cuta. Cuts were finighing or roughing, depending upon depth of cut (DOC),
1.e., with inserts having an IC of 1/2 inch, finishing tests were performed at
a DOC of ©.9860 inch, and with ingserts having an IC of 5/8 inch and 3/4 inch,
roughing tests were performed at DOC of ©.200 inch.
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Mogt manufacturers ofier grades listing a variety of configurations or
styles of molded chi- breakers. For an equitable comparison between vendore,
the recommendations in vendor literature were followed for particular chip
breaker styles suitable for the DOCs and feed rates of the tests. The
effectiveness of the chip breakers was examined.

Although not considered ag a prime test variable, the corner radii of
ingserts was varied to examine the effect on tool liile and surface finish.

Toolholders used in the teatas had negative 5 degree back and side rake
angles, regardleas of insert aize or fgecmetry. Side cutting edge rngles or
lead angles were positive 15 degrees, @& degrees, or negative 3 degrees and
were based on the ghape cf ingert, not on the size of ingert. Holder
degignations were ag followsa:

Triangular - MTRNR - 20-4
MTRNR - 24-8

Square - MSENR - 16-4
MSRNR - 24-6

89 degree diamond - MCGNR - 16-4
MCGNR - 2@-8
MCGNR - 24-6

88 degree diamond - MDJNR - 24-4
MDJNR - 24-8

Round - MRGNR - 16-4
MRANR -~ 24-6

2.3 Cutting Fluid

During the insert tests, the cutting fluid was not varied. The fluid used
throughout the project was CIMCOOL 48¢, a synthetic lubricant marketed by
Cincinnati Milacron. It was diluted 1:25 with water as recommended for
turning applications with carbon steels where cooling properties are
important. The fluid was applied to the backside of the workpiece tubes and
directed 6 inches ahead of the cutting tez.. The flow rate of the fluild was
maintained at 6 gallona per minute te asgure amblent temperature of the
worvpleces durdng cutling. All cutting was ccneidered to be performed “dry,’
degpite Lhe adhering fiim of coolant on the rotating work material, as the
tecl -workpiece interface wae at no time flooded by coolant.

c4 tutting Conditione

The zet of machining parameters used throughout this study is shown in
Table 1. Numerous cutting speed teats were conducted at each feed rate
getting.




TYPE OF CUT

FINISHING

ROUGHING

TABLE 1

CUTTING TEST MACHINING PARAMETERS

DOC (in.) FEED RATES (ipr)
0.06¢ 0.012, 0.917, 0.020, 0.023
0.200 .020, 0.023, 0.827, 0.9030

L

SPEED RANGE (SFPM)

350 TO 709

250 TO 609




2.9 Tool Lite Criteria

Flank wear and DOC notching both contribute toward ending useful cutting
lite of gintered carbide tools. During this study, width of the flank wear
land (Figure 2.1) was the predominate tool life determining factor, although
noge wear and rake face cratering (Figures 2.2 and 2.3) occurred as
accompanying wear modes. The criteria employed for establishing tool life
(T.) were flank wear limits chosen of 8.818 inch average or 8.828 inch maximum
for finishing cuts and of #.818 inch average or 6.838 inch maximum for
roughing cuts.

2.6 Tool Wear Measurement

A Gaertner toolmaker's microscope was used to measure the width of the
tlank wear land (VBg), the DOC notch (VBy), and nose wear/deformation (VBe).
The microacope was calibrated uaing steel shim stock in 8.861 inch incrementza
aver the range of interest from 8.6@1 inch to #.838 inch. The microscope was
30X power, and the micrometer drumg were divided in #.0001 inch units,
providing an estimated measurement uncertainty of +8.888% ‘nch.

2.7 Equipment

The tests were carried out on the Warner and Swasey 38/6@ horgepower
turret lathe, saddle type chucker, style 3A, model 3580, (shown in Figure J)
dedicated to the RIA single point tool testing program. The machine tool was
modified with the turret gserving as the tailstock, and this was fitted with a
specially constructed live-center bell end to accommodate the workpieces. The
lathe was equipped with a finite step variable speed spindle. The apindle
speeds were calibrated with a digital phototach covering the range of interest
tfrom 185 to 851 rpm; this was done at both 36 and 68 horsepower settings, and
under both "no load® and cutting conditiona. During teating, as the workplece
diameter was reduced with succeaasive cuta, the cutting speeds were
predetermined (by calculation) in order to stay within +3 percent of the
original designated cutting speed. Other equipment included a timing clock,
guitable span micrometer calipers, and a workpiece surface roughnesas
comparator. Surface finighea were estimated (visually and tactilely) using a
Number 1@ Standard Ordnancs Finishes Set, manufactured by Universal Machining
Company.

2.8 Tool Life Test Procedures

Tool flank wear was measured at the predetermined sequence of intervals of
1, 1, 2, 2, 4, 4, 6, and 6 minutes until the average uniform wear limit or the
maximum localized wear limit was reached. 4

Ingertg remained in the toolholder while the measurements were made
(Figure 4) and the accumulated wear was recorded along with elapaed time-in-
cut. Individual tool wear data sheets (Figure 8) were used to document the
test data and record asseasments of chip quality, workpiece surface finish,
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the machining parameters, and other observations, e.g., 2parking or
screeching. Wear modes were recorded for each {ngert edge, a3 was the
calculation of metal removal rate. The occurrence frequency of wear modes was
determined for each grade-shape combination. Catasgtrophic failure such as
tool breakage was not found to be a problem for the regime of teated
parameters.

3.6 RECORDING AND REPORTING RESULTS

Progresgive ilank wear measurements versug cumulative cutting times, taken
at several cutting speeds (V), provided curves similar to the examples for
finishing cuts shown in Figure 6. Plots of this type were the means of
determining toc. life (Ty) for a particular insert grade, shape, and
designation run under a given set of machining conditions. Photo data
dispiays (Figure 7) were made to document the test results for each insert
cutting edge regted. Speed (Sp) and Feed (Fd) are given in units of surface
feet per minute (SFPM) and inches per revolution (IPR), respectively. Figure
8 shows a typical diagram of tool life versus metal removal rate (MRR) for a
tamily of curveas plotted for different feed ratea. Noted at each datum is the
corregponding speed calculated in surface feet per minute and the assessment
of chip quality as good (@), fair (F), or poor (P). For the mame tool life,
higher gpeeds aré more economical. Congistent with Rock Island Argenal
production practice, a 18 minute tool 1ife to achieve @.818 inch flank wear
wag gelected for determining the dezired cutting epeed (V,s). Figure 9
exhibitas comparative resultas for constant feed rate teats for four different
tool shapeg, all of the same insert grade.

A complete tabulation of test resulte for both finighing size and roughing
gize inserte i8 preasented in Appendices C and D, respectively.

4.0 EVALUATION AND DISCUSSION

The Taylor tool life expreggion, VI"= C ig valid under many conditions
with many materiales. It relates speed (V) and tool life (T) through a
constant (C) and an exponent (n), the latter two parameters varying with
machining conditions. Vealuee for C and n can be obtained graphically from
plots of empirical data much as those ghown in Figure 16. Here three
different shapes of inserts of the same size and grade were compared. A value
of the speed (V,q) for 19 minute tool life can be estimated from this type of
linear log-log relationship.

The test data obtained during this study showed that both Al.0O;-coated and
multicoated carbide tools behaved in accordance with the Taylor equation. All
experimental data was reduced uging linear leagt squares regresgion analysis,
and in each case the calculated statistical correlation coefficients were
greater than 0.92. Table 2 diasplays the results of analytically fitting some
typical data by this method. Thiag table conveys how variations in feed affect
gpeed fcr 10 minute tool life and chip contiguration. Table 2, viewed in
conjunction with Figures 8, 8, and 18, permits comparisona of metal removal
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rates and gurface finish of the workpi:ece whern cutting with various sizes and
shapea of ingerts. Clearly, the resulte (¥Figures 8 and 18, demonstrete that
ag cutting speeds, and proportionately cutting temperatures, increase at a
given Ieed rate, tool life will decrease regardlesa oi the insert size or
shape. Thig ig also true raegardiess cf coating, grade, or substrate. ~Ffor any
insert shape, as feed rate and MRR increages, t.e speed (V,o) allowing a ool
life of 1@ minutes will correspondingly decreage. The i1nfluence of 1ngert
shape on V,, (gee Table 2) was the same as tie order of geometric strengths
described in section 2.2. Rounds can withstand higher speeds than squares or
triangles, which in turn can out-perform either of the two diamond shapes.
These observations were valid for the AL:0j;-and multi-coated insert grades and
for both finighing and roughing sizes (gee Appendices C and D, resgpectively).
Depending upon substrate class, coating, shape and style, there was a
21gnificant difterence ot V,p among some vendorg for the tested tools.

For correaponding insert ahapes, the average gpeeds (V,g) at Tp.=18 minutes
differed by very little between the two coating types for finigh.ng inserte.
However, baged on fewer teat resulta for roughing aize ingertg, the multi-
coated grades appeared to be alightly favored. To compere the performance of
non-coated versus coated inserts, geveral shapes and carbide gubstrate clasages
were examined and documeated in Appendices C and D. It was noted that in
every caage for both tinishing and roughing aizes where style, ghape,
subatrate, and feed rate were the aame, the coated inserte could be run at
g1gnificantly higher gpeeds (Vig).

Machining data computer program with two example rung are pregented in
Appendix E. Firat, 18 finishing aize ingsert grades for the 80 degree diamond
geometry were compared. Using the zame given set of machining conditiona, the
computer program zelected nine ineerta, whicn gatiatied the application
gpecifications. Examination of the regults for toola No. 310 (a multicoated
grade) and No. 318 (a noncoated grade) of the mame gize and substrate claas
ghowz the distinct advantage of a coated ingert. Ingert No. 318 has a T. of
5.2 min., and can be run at only 422 SFPM for a MRR of 5.2 in.*/min. This
means a cogt of $0.23/in.* while yielding a length of cut of 23 inches before
a fresh cutting edge is needed. Whereas, ingert No. 310 has a Ty of 11.7 min.
running at 500 SFPM and removing 6.1 i1n.*/min. at a cost of #8.18/in.%. It
produces a length of cut of 63 inches before a new cutting edge is required.

A cost savings of 28 percent per in.  of metal removed .3 shcown, along with a
substantial time gsavings by not having to index the insert while producing a
greater length of cut. Similar comparigons are validated for roughing size
1ngerts uging the serond example 3een in Appendix E.

[t 1s well known that as feed rate 18 increased workpiece gurface
roughnegs will increase Also, aa cutting tool wear progresgeg, gurface
quality and chip contrcl tend to deteriorate. Thege patterns were both
obgerved during the teate  Algc Iin the teata, an Lncrease In ncsge radliug for
mo2t ingertas enhanced the Ty at a given speed. The increased nosge radius
improved surface fintahes at various feed rates, independent of sghape, IC,
gize, and coating type Therefore, it wag not unexpected that round {nzerts
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did produce the best surface finisheg, frequertly even wher tested at higher
fecd rates than the other ghapes. Alsgo, round 1nserts showed the largeat 1@
mirute tnol life speeds (V,g) .

Chip control was independent of coating Lype, but as expected, it wag very
dependent on feed rates Regultz cocnfirmed that increaged teed rate increages
the percentage 5! good or fair chips sver pcor chipg, regardless of cutiting
gpesd, ghape, or ingert grade. In genera!, manufacturer technica. data gheet
recommendationg for appliying varted mo.ded chip groove styles were valiidated
within specified ranges of feeds and DOCs.

5.¢ TECHNOLOGY TRANSFER

For effective transfer of the large quantities of technical data from this
project to the Rock Island Arsenal Operations Directorate, various means were
employed. Individual test results in the form of photo documentation were
prepared, e.g., Figure 7. Thesge displays represented in excess of 7080
individual tegts and provided rapid visual comparative agsessment of results
The photos were arranged in order of ascending MRR according to insert graie.
gize, shape, and coating type. Tabulated data summaries (Appendices C and I.
were d:stributed to Kock Island Arsenal Operations Factory and Process
Eng.reepicg Divigions.  Included were the Methods and Standards Brarnch, where
inserts are ge.enrted and machining parameters are set; the N/C Programming
Branch ., where machine cutter patheg are generated; and the N/C Toolgetting
Brarch, which 13 responsiblie for tool inventory control and carbide ingert
ordering.

m

To fozter tmplementation of the eatablished empirical data bage, & user

interantive tool gselection computer program wae prepared (Appendix E).
Figurez 1. and 12 outline the tnpute and outputs for thig aorting program.
The program permits the entire data base to be accessed to aid the factory

procesz perscrnel in gelecting a specific insert best gutted to a particular
applicetion and to eztablish operating parameterz. Computer calculations of
minimum cogtg and maximum production ratesz also can be requested. Information
on 1ngert egtock number, avatlability, and optimum tocl life are likewlge
provided for the wuger The cutting tool data bagse program lg written in
Fortran 77, with verstona for both Prime and DEC VAC 8yastemsa. This
tnformaticon e avatlabie on 1/2 inch magnetic tape to DoD usgers.

Tc reach Dol ugers, some of whom have requested the data and data base
program, an End of Pro:e-:t Preagentation was held on November 6, 1986, and a
paper was pregented at MTAY "85 in Wasghtngton, DC.

A zhop floor test data validation plan was developed and adapted to
production requirements. The usage of 26 top performing finishing size
inzertg (ag gelected by Methods and Standards peracnnel) were tracked in
several cost centers using numerical controlled machine tools for 12 months.
At the end of that period 1t was noted that 65 percent of the ingert grade-
shape ~cmbinations had been called for and tried. Interviews with N/C
programmers and machine operators verified the correctness of the established
data base and its value in properly applying single point turning or boring
toole
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As a consequence of this project, several follow-on test programs for
machining were initiated at Rock Island Arsenal. Turning tests have continued
uging next generation coated carbides and allowing for performance comparisons
with TiC/TiN coated ingserts. Plans have been made to test coolants and the
newest ceramic and cermet tool materials.

In-production testing of rotary cutting tools hag been underway under
another project for more than a year, as test results are being used for cost
effectiveness comparisons and analyses and the selection of upgraded tooling.
Algorithmg were developed which quantify information needed for objective
comparison of different vendor'e tools and for tool edge preparations.
Automatic recording of measured operational data enables calculations of
productivity, coat, and horgzepower per rate of metal removed as well as trend
tdentification with wear and regrinding. Consequently, certain critical
stagea during a toola's lite cycle can be monitored and necessary corrective
actionas adopted, e.g., 1! reconditioning steps are required or if the tool
needs to be replaced. Selective reduction in too! inventory should result,
along with increaged productivity and improv-i part quality.

The project in this report dev.ioped reliable data on tool life and
process parameters, largely fcr production planning and inventory control
purpogea, although it ces oe used to guide the lathe or turning center
operator ag to when the tool ghould be changed. The gecond project mentioned
in thie report, which provides automatic recording of measured operational
data, goes a step beyond, gince it allows operators of special machining
centera to see the effect of tool wear on these operational data. However,
with the advent of cells, the situation will occur where there will not be an
operator agsigned to each machine tool to monitor just the machining on that
machine tool. In that case, the data base developed in thig project is
invaluable for accurate prediction of cycle times and schedules and for proper
tool management, which will not only make certain a fresh tool iz available,
but also will minimize tool failure and cutting with worn tools.
Nevertheless, the task of empirical investigation of tool life for all
combinations of feeds, speeds, and workpiece materials would be prohibitive.
Therefore, a third effort ig underway to develop at least one automatic
integrated sensing system capable of accepting data on part dimensions and
gsurface finish, direct measurement of tool wear and cutting forces, and,
accordingly, exerciging limited control over the machining. Not only could
this aystem provide protection in situations wiiere reliable and extensive
teseting had not been performed, but it could also perform the monitoring
functiong that would be normaliy conducted by an operatcr if an operator were
aggigned to the machine tool.

Finally, it ia envigioned that data from all thege ayastems will be inputs
to a cugtom tcol management system that will ensure high percentages of
machine cutting time, high metal removal rates, acceptable parts including
firat parts in a flexible automated environment as well ag an attended one,
providing coat effective machining and low tooling costa.




6.9 SUMMARY

A reliable, empirically derjived tool wear life data base for both
tin‘shing and roughing sizes of coated carbide inaserts wag created. A menu
driven user interactive computer program was develrped which facilitated
technology transtfer. This program provided the means to sort, rank, and
gelect insert grades and to obtain recommended machining parameters applicable
to medium alloy mteela for turning and boring. A shor floor teat data
verification gtudy was carried out proving to be adaptable to production
requirements. Algorithms were developed permitting quantitative comparisons
among Ad{fferent manufacture~’'a tnole. Benefits have been derived from more
universal application of coated carbides, and selective reduction in tool
inventory, getting of optimum machining parameters, and improved part quallty
ag this program hasg fostered the extended and accelerated application of new
and upgraded tooling at Rock Island Arsenal. A follow-on testing program was
implemented, which is applicable for next generation coated carbides,
coolantg, ceramic tool materials, and other projects for rotary tools and for
machine tool monitoring are supplementing or building upon the reported
affort.

23




This page intentionally left blank.

24




BIBLIOGRAPHY

Cutting Tool Materials and Applicationg, Clinic Proceedings, March 3-5, 1987,
Society of Manufacturing Engineers, Dearborn, Michigan.

Datsko, J. and Kirschbaum, R.A., Automated Process Control for Machining
(CAM) , EN-86-985, Engineering Directorate, Rock Island Arsenal, Illinois, July

1986.

Dearnley, P.A., "Rake and Flank Wear Mechanisms of Coated and Uncoated
Cemented Carbides,” Trans. of the ASME, Volume 107, page 68, January 1985.

Dearnley, P.A. and Trent, E.M., "Wear Mechanisms of Coated Carbide Tools,’
Metals Technology, Volume 9, page 68, February 1882.

Doyle, L.E., et. al., "Economicg of Metal Cutting,’ Chapter 17, Manufacturing
Proceases and Materials for Engineeras, 2nd Edition, Prentice-Hall Inc.,
Englewood Clift, NJ, 1666.

Gilbert, W.W., "Economica of Machining,  Machining - Theory and Fractice,
American Soclety for Metals, Metals Park, Ohio, 19%86.

Kane, George E., Editor, Modern Trends in Cutting Tools, lst Edition, Society
of Manufacturing Engineers, Dearborn, Michigan, 1082.

Komanduri, R. and Desai, J.D., "Tool Materials for Machining,” Carbide and
Tool Journal, Volume 15, number 4, page 3, September-October, 1083.

Prokoach, M.W., "#What You Should Know About Today’'s Carbides,” Modern Machine
Shop, page 76, June 1883.

Schey, John A., Tribology in Metalworking, Friction, Lubrication and Wear,
Chapter 11, American Society for Metals, Metala Park, Ohio, 1083.

Srinivag, B. K., "Tools for Turning,  Cutting-Tool Selection, Section 5, pp.
65-74, American Machining Guidebook, September 19881.

Tipnis, V.A., Editor, Influence of Metallurgy on Machinability, American
Society for Metals, Metals Park, OH, 1875.

Tool Life Testing with Single-Point Turning Tools, Modified/ISO 683-1977,
ANSI/ASME BO4.55M, 19885,

Trent, E.M., Metal Cutting, 2nd Edition, Butterworthg, London, UK, 1984.

Turning Handbook of High Efficiency Metal Cutting, Carboloy Systems
Department, General Electric Co., 1984.

Wertheim, R., et. al., "Characterization of CVD Coated Layers and Their
Thermal Properties,” Annals of the CIRP, Volume 31, Number 1, page 7, 1082.

World Directory and Handbook of Hard Metals, 3rd Edition, Part I, Sections 3,
4, 6, pp. 17-42, International Carbhide Data and Engineering Digest Ltd.,
Hertas, UK, 1082.

25




This page intentionally left blank.




APPENDIX A

SORTING PROGRAM FLOWCHART

Al




This page intentionally left blank.

A2




J,I 7 )

3saso|) puld

\ Aj123dS

(1) eyed paad |V 40

yoseas weiboid 7
paypadsiasn |

uondQ paad 13)8s

e

wnjeg yidag 359s0(D puld

pajesajoy
ysiuly 3xepns

wnjeqg ysiuyg
1s9s0|) pulg

?

1

Awiend
diyd

Ajend 31038

xapuj

1128 Jo jenb3
wnjeq ysiuyy pul4

Aynads

1n) jo yidag
Ajads

paiesajoy
Anjend
diyd
xapu; Ayjend 3401S .smmoo;u

ysiut4

pasinbay
Aynads

(0) (4
Ajenp diy> b

sj|nsay
LET]
:“N_Mw:mo sAeny oyu; adeys
jecuigwy uasoy> 40} eje(q pedy
aupnoiqns
BuioS |eI3URD ||®D
aunnoigng
azi§ pue adeys |(€)
1NdiNO/LNdNI
viva $3S5$300dd

ysiui4 adxepns 4

Ajolg 199)8S

w3 3 20
punoy §
08 puoweig 3 ¢
sgpuowelg a4 ¢
aienbs
ajbueul 1
adeys uasu} P3|eS
1
wx3i 3 10
6uiybnoy ¢
Buiysiutd
3zI5 Masu| IS
S1NdNI
INVYDOUd d3asn




jeuonejoy (q

ajepuns (e
spaads

aindwo) 03 eyeq |ecuidwy wWouy s1dyaweled g 3j17 1001 asn

1507 WNWIUIW 10y
3jif|ool 3andwod

)
1
!

peayianQ
sn|d J1oqe
S WE ]

319su| Jad sabp3

$150) Sn:_

1
uoiINPOoId wnwixew
10} 31711001 ayndwo)

(v) :

induj

ST’

L

N

r

in) jo
yibua Ajpads

ddyiom
jJO 1333welg

33su)

AH@@C_ 0] dwi)

3j17 joo] ayndwo)

1induj

i

3}11 |00] aindwo)

o jo
yibuay ayndwon

AIA ajin|ooy Ajnads

paads axepuns ¢

e g ° uoIPNPOId WnWIXew 104 3ZIwdO v

350D wnwiul 10y dziwndQ €
mw_._ucmﬁ /

In) jo Yyibuai Ayads ¢
anoqy paynads eladis) ayy buihysines JoN eyeq ajeuiwy

aj1j00) Aypads |
uondp 34171001 13|35

uinjeq P934
159s0|) pui4

paay

uad(Q paa4 aAeaq Ajnads

eieq paa34 ||v jo
ydieas weibourd ¢
paypads asn |

uondQ paa4 VIS

In) jo ydag
A3nads

wnieqg yydag 3saso|) puid

g}




-
\
Y

Y

weiboid woiy 3ix3

suondQp paaj
Auouid diyd / ysiuld
(buiuuibaq) adeys/azis

v
—_

\ S}|NSIY MIIAJY
l/ suondQ 8171001

N M <N

-—

1e 19ju3-ay

suondo Anu3z-ay weibouy

paAe|dsig-2y suonesyynads iasn ‘€

suonedynads 1asn buihysines
yasuj yoez 10) suoneyndwo) pue eyeq pajieyaq ‘e

ajey |eroway [e3d 03 buipsode s1akjnuap| Jasu| Ol'J
uaans 1yd 0y sindinp

ajey |eAowdy |e3d|y 03 bulpioddy palios ejeq

*

Yyoudiqnd iad (e
Butuiyrey 0150 ¢

e e e et e T e e s s T T . T e — T T - — — — G G — —— — o — ——— ]

paad B yidag siasn (q
ejeQ |e>nidw3 isaso)) (e
i joybua ¢
pa?a4 3 Yadagssasn (q ,
ejeq |e>uidwiz 3sasoj) (e
10} djeY jRAOWRY |BIBW T
|euoneioy (q
aieying (e
spaads |
aynduiony oy pea e ndin mon Mt s s

0




APPENDIX B

SORTING PROGRAM LISTING, INCLUDING THE DATA FILES
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PROGRANT TODLO6

C*t#“l“*ltt’# FILE MT\’E KEXREEREEREERREREEKEX R TOL (232322322 22222222222 st d

OMPUTER IANGUAGE @ FORTRAN 77

SYSTEMS DESINER : BILL BRBVER, VARY (CROSHE XX

VERSICN/DATE. : 6/ 01-JU1.-1986
PLRPOSE : SRTS THE TEST TMATA MIIBTTED MN AIYTTING INSERTS
ATIRDING TO CHIP "UALITY AND SIRFATE FINIS!
SELETTS FEEIS
GrPUTES SPEL™R, “\ETAI, RITWVAI, RATE, LINGTT OF (U7,
AN MST
SUSXJTINE CALLED 1. GEN SORT
2. F TRIAYTE 7. N TRIANGLE
3. F S"UARE 8. T STWARR
4. F C DIATND 80 3. 7 DIATM 80
5. F D DINTID 55 10. PTD DIATND 55
6. F ROOND T 11, >N T
NS
1 Size of Insert ( finishing or routhing )
2 Shape of Insert ( triangle, square, ete. )
3 Finish Required ( miero-inches ™R )
4  Chip Quality ’ ( good, fair, poor )
5 Depth of rut { thousandths of an inch )
G Feed ( " " " " )

@)  User specified
b)  Program scarchs data for ALl Feeds
7 Too! Life

4) User specified ( minutes )
b)  Length of ~ut ( inches )
c) Surface Speed ( feet / min. )

d)  Minimun Cost -- approx. based on user supplied data
i) time to change insert ( minutes )
ii) cost / edge ( dollars )
iii)  labor + overhead rate ( dollars / hour )
e) “aximum Production

1 Inputs Restated
2 Identification of Selected Inserts
a) Tool or inventory nunber

DA Q000000T TN 3‘707)\'7\?”) YD 3‘.’)('}7).’);7()57')(’)\?000000(')0»’3('?0
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b)  Vendor
¢) Grade ( coating )
d) Geametry & Size code
3 seeds
a) Surface ( feet / minute )
b) Rotation ( revolutions / minute )
4 Metal Removal Rate ( cubic inches/ minute )
a) Based on closest enpirical data
b) Camputed fram specified depth & feed
£ longth of 2t or Tool Life ( it not specified by user )
6 Cost -- for optimum tool life ( dollars / cubie~ineh )
FILES USED
FILE NAVE EVPIRICAL DATA RR TYPE 1/0
F_TRIDATA TRIANGQULAR INSERTS IN FINISHING NISK I
F_SQUDATA SYARE INSERTS IN FINISHING DISK I
F_DIASODATA 80 DBEG NIANTND IMNSERTS N FINISHING DISK 1
F_DIASSDATA 55 DB3 DIAVIND INSERTS IM FINISHING DISK I
F_ROUDATA ROUND INSERTS IN FINISHING DISK 1
R_TRIDATA TRIANGJIAR INSERTS IN HXXIT{ING NISK [
R_STUDATA SYIARE INSERTS IN ROUHING DISK 1
R _DIASODATA 80 DBE3 DIAMND INSERTS IN RXIHINA DISK I
R_DIASSDATA 55 DBES DIAMND INSERTS IN RO DISK 1
R_ROUDATA RIUND INSERTS IN RAXFING DISK 1

PROGRAN LIGIC SYNDPSTS

USER SELRCTS THE SIZE AND GEQVETRY (F (UTTING T0L
OPEN APPROPNIATE DATA FILE

[y
.

USER QYOSE PRICRITY OF SORTING ( CHIP (WALITY/ SITRFACE FINISH )
USER INPUTS PARAMETERS (F (UTTING ONDITIONS
( DEPTY{ OF CUJT, FEID, TOL LIFE )

USFR HAS OPTION T SPECITY FEED MR TO LEAVE T FEID OPEN
( ST TRAXH ALL FEF'S )

TSER HAS OPTION T SPECIFY T, LIFE IN TER'S NOF MINUTES,
LIENGTH G (UT, SURFACE SPEED, IINIMM MST,
R \AXIMIM PRODXCTION
( TAST RXR PTICNS ARE (TNVETTED TO “TWUTES )

w
.

FR ALL INSFRTS WHICH PASS T'E OHIP CXALITY AND STRFATE
FINISH RRUIREENTS. A SPEED RR THFE PARA'LTERS "HOSEN
IS FALQULATED AND ALL INPUT/OUTPUT DATA 1S SHOW TD USER.

=N

USER VAY RE-ENTER PAOCRAM AT 4 POINTS:
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C * RETURN TO BEGINNING (OF PYXRA

C * SORFACE FINISH/ (3{IP WALITY OPTIONS

C *  FEFD OPTIONS

C * TOOL LIFE OPTIONS

Cc 5.

C C1OSE APPROPRIATE DATA FILE

C EIT PRORAM

C
&::::::::::::::::::::::::::::f"_'——=—::’_'""':‘:::::f‘::::::::’:::::::::::::::::':::
C

C NANE DEF INITION TYPT.
Ie ——_—— emccmaem R
C EPTH ARRAY OF ALL POSSIBLE DEPTVIS TESTED REAL
C SPEED ARRAY (F SPEEMS BASED 7N TDL LIFE RR INSFERTS RFAL
C FEED ARRAY (F ALL POSSIBLE FEES TESTED FAI
C TOLIFE ARRAY CF TOOL LIFE (IN MIN.) FOR INSERTS TESTEN REAT
C RIR ARRAY OF “VETAL REMDVAL RATE FOR INSERTS REAT
C URR ARRAY OF M. R. R. BASED (N USER INPIITTED VALUES REAI
C RPM ARRAY CF SPEEDS (IN RPY) FR INSFRTS TREAT,
C uLoC APRAY CF LENGTH 7F CUT RR USER INPUTTED VALUES PFAT,
C LocC ARRAY OF LENGTH (F (UT FOR TEST PARAMETERS REAI,
C ASERT ARPAY OF INSERT DES(RIPTICNS A79
C ANOTE ARRAY CF CAUTICNS R THE INSERTS A79
C AP ARRAY (OF POSSIBLE CHIP (WALITY (HDITES AS0
C SFINISITII ARRAY OF (UTPUTTED SURFATE FINISHES Al0Q
C KSERT ARRAY OF INSERT INDEXES ™ KFEP AFTER SR NT
C KDEPTY! ARRAY OF TEPTH F 0T [NWXES AFTER ST | dh
C KFEED AFRAY C(F FEED INDEXES ™ KFEP AFTER SRT T
C "MAX ATRAY OF INSERT INDIMES SORTED BY AN I "L, W
~ SFINIS'Y ARRAY OF ALL STRFATE FINIS'ES TESTED rm
C IFINIST] ARRAY OF STRFACE FINISIT INDEX PR OINSE™S mr
C ICHIP ATRAY OF rHIP CUALITY INDEY FOR INSIERTS VT
C TL_IMTIN ARRAY OF | MIN. /Y5 INTERCEPT R [NSERTR INT
C TL P ARRAY OF SLOPES NF 1/G.PLOT FR INSERTS NT
e e e et e e e e e e e ——————
z NSERTS MAXTTTMN NUVBER F INSETS POSSIBLE FR AMNY T, INT
m NSERTS NUVBER F INSIMTS P THE PARTICINTAR CAMETRY INT
C YDEPTHS MAXIMVIRT NUAMBER (OF DEPTHS POSSIBIE RR AY 337" T
C NDEPTHS NUVBER F DEPTHS KR THE PARTITULAR (B TETY INT
C WFEETS VAXIVIM NIVBER OF FEEIS POSSIBLE R ANY GET. | 0844
C NFEE™S NUIBER CF FEENS RR THE PARTIVLAR GO TMETRY INT
C AFINISHS MAXIMT NUMBER OF FINISIEES POSSIBIL RR ANY (BT T
C NFINISHS NIVBER CF FINISHES R THE PARTIFULAR (ET.ITRY INT
C "THIPS VAXIMOM NOVBER. F (HIP POSSIBLILITIES R ANY (BT, INT
cC NIIPS NUMBER CF 1P POSSIBILITIES FR PARTICULAR GBI, INT
C VKEFPERS MAXTVOM NUVBER (F INSIRT/FEED TRBINATIONS POSS. INT
C KEFPER NUVBER (F INSERT/FEED MPBINATIONS WFEPT INT
C MUNIT INIT FILE NOVBER FR APPROPRIATE GBT1. DATA FILE INT
C IFILE INIT FILE NAVME ROR APPROPRIATE GEWFETRIC T™TATA FIIF  AlO
C GV NAVE  GBOETRIC NAYE R? INSERTS USFD IN RJWVATS Ald
C

CERASEAREREENSRRARE AR SR KN ENRARAAR RN R RARR R AR AR KRN RRAR R R AL AR E AR NRAR SRR E RN RS ¢

ON

BS




(HARATTER ASHAPE
(HARATTER ARUN
CHARATTER. APAGE
“HARATTIR ASIZE

WRITE ( 1, 10 )
10 FORVAT (///////,27%, Y"WHINING TATA PROGRAY',///,37%,'FOR',//,
& 27X, 'FINISHING / ROUHING  SIZT',//,25X, 'COATED "ATBINE ',
& 'CUTTING INSERTS',//,35X, ‘USED IN',//,30X, "TURNING (PERATIONS ',
& [11717,26X, "HIT <RETURRD> TN (OMUINT!)
RFAD ( 1,'(Al)' ) APAGE
VRITE( 1, 20 )

20 PORVAT( /////7,30%, '"EXPTRITNTAL', /,30%, ' ~=-cmmcmmmam "W,
& 'EVRINT -~ Single point turning using a 30/60 ',
& 'horsepower turret lathe',//,
& 'CUTTING CONDITICN -- Iy cutting only with fluid ',
& 'ecooled workpiece',//,
& '"WRKPIITE VATERIAL--  AIST 4140 steel, Yot rolled tubing ',
& 'for finishing inserts.',/,22XN, 'Heat trcated, Quenched ',
& 'and Tempered to HRC 31 - 33',/,10XN,'AIST 4140 ',
& '& 4130 steel, hot rolled tubing for roughing inserts.',
& /,16X, 'Heat treated, Guenched and Tenpered to (7™ 31 - 34',
& [/, "TODL VATERIALS -- (WD coated carbide inserts',/,19x,
X TALOX ¢ ALK exterior coating with Ti™ coat at ',
X 'substrate ',/,27Y,'interface',/,19x,
o "Mlti : TiN exterior coating with AUX coat inter',
&« 'mediate, ',/,26X,
v'e tand TiT or Ta(® coat at substrate interface’,//,
& TONL HDLIFERS  -- Negative 5 degree back rake and side ',
< 'raxke angles with SCEA ',/, 18X,
& 'ranging from + 15 degrees to -3 degrees depencding on ',/,
& 18X, 'shape of insert ',//,26X, 'FNTER KRETURD TO TDNTINUE ')

BEAD( 1, '(Al)' ) APAGE
WIUTEC 1, 30 )

30 RORVAT( //,'POL INSTRT SIZE -~ I = 1/2 in. for {inishing ',
'eut, T = ¢.000 in.',/,

21X,'17 = 5/8 in. or 3/4 in. for roughing cnut, ',
TG = 0.200 in.t,//,

"TOOL WFAR (RITERIA --  Finishing flank wear limits’,
' - 0.010" ave, or 0.020" max.',/,
23¥, '"Moughing flank wecar limits - 0.015" ave, °,

'or 0.030" max. ',//,

"EASIRING PROCETURE --  Tool flank wear 'wms ',
'measured at predetermined time',/,25Y,
'intervals (min.) until wear limit was reached',

/17, PERPORANCE -- Tool life (min.) was recorded ',
'‘when the flank veear limit was',/,17X,
'reached, and the quality of chip control/',
'form were judged and',/, 17X,

'given a good, fair, or poor rating.',//,16X,
"Workpiecc surface finishes were assigned ',
"B (micro-inch) values',/, 17X,

'by visual/tactual corparisons using a Std. ',
'Ordnance Finishes',/,17¥,

(SIS 3 S i o I Al o S e e A
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40
35

70

ORPEY!

OO0 O

'Set No. 10.',//,16X,
"Wear mode patterns and occurance frequency ‘',
'were recorded per',/,17X,
'insert, as was the calculation of metal ',
'removal rate.',//,20X,

"ENTER CRETURND TO TWTINUE' )

READ( 1, '(Al)' ) APAGE

WRITE ( 1, 35 )

& //,T30,'1  Tinishing (IC=1/2 in.)",/,

& T30,'2  Roughing (10 = 5/8 in. OR 3/4 in.)",//,
& T30,'E  Exit from the Program',////)

READ ( 1, "(Al)' ) ASIZE

IF ( ASIZE.F3.'E' .OR. ASIZE.BR.'e’ ) (M 99y

IF ( ASIZE .NE. '1' .AND.

& ASIZE .NE. '2' .AND,
& ASIZE .NE. 'E' .AND.
& ASIZE .NE. 'e' ) TIEN
WRITE ( 1, 70 )

Il e s e

RRWAT(//,10%,'Only Numbers 1 or 2 or the letter E',
& ' can be read as answers.')
AT 40
EISE
ENDIF
WRITE ( 1,50 )
RRAT( //////1//7,10X,'Select Insert Shape',///,

&« T30,'l triangular',/,

& T30,'2 square',/,

& T30,'3 diamond 80 degree',/,

& T30,'4 diamond 55 degree',/,

& T30,'5 round',//,

& T30,'E Exit fram the progran.',////)

For Response 2

RFAD ( 1,'(Al)' ) ASHAPE

IF( ASHAPE.LQ.'1'.AND.ASIZE.ED.'1' ) CALL F_TRIANGLE

IF( ASHAPE.FN.'2'.AND.ASIZE.PN."1' ) CALL F_SWARE

IF( ASHAPE.EQ. '3'.AND.ASIZE.EN. '1' ) (ALL F_C DIAVIND 80
IF( ASHAPE.EN.'4'.AND.ASIZE.PD.'1' ) TALL. F D DIATTAD §5
IF( ASHAPE.FN.'5'.AND.ASIZE.P2.'1' ) CALL F ROOND

IF( ASHAPE.EQ. '1'.AND.ASIZE.D?.'2" ) CALL R TRIANGLE
IF( ASHAPE.ED. '2' .AND.ASIZE.TN.'2" ) CALL R _SQUARE

IF( ASHAPE.ED. '3'.AND.ASIZE.EQ.'2' ) CALL R C_DIAWTND 80
IF( ASHAPE.BD. '4' .ANDLASIZE.HO.'2' ) CALL R DIATND 56
IF( ASHAPE.BQ.'5'.AND.ASIZE.EQ.'2" ) CALL R ROOND - ©

IF( ASHAPE.F). 'E' .CR.ASYAPE.EN. 'e’ ) GOTD 999
Escapc for Response 2
IF{ ASHAPE.NL.'1' .AND.

& ASHAPL.NE. '2' .AND.
& ASHAPE.NE. '3' LAND.

B7




ASHAPE NE. '4' .AND.
ASHAPE .NE.'5' .AND.
ASHAPE NE.'E' .AND.
ASHAPE.NE. 'e' ) TUEN
WRITE( 1,60 )
60 PFORWT(//,10X,'Only numbers 1 to 5 or the letter T can be ',

e O OO

& 'read as answers.',//,
& 10x, 'Give it another try.')
aQom 45

ELSE

BENDIF

C
999 CALL EXIT

END)

SUBRDUTINE GEN_SORT( VINIT, DFILE, GEO! MAT )

Array Dimension Parameters

OO NS!

PARAVTTER(VSERTS=25,"DEPTVIS=1,» FEEDS=4,* FINIS'IS=6 ," 14 PS=R
&, “TFINTH=6 ,\IXREPERSVSERTS ¥ DEPTUS MFEFNS, P1=3.14159)

4

C Dimension ARRAYS
RFAL DEPTVi( "DEPTVS ),FEEN( "FEES )
QFAI, SPLED( AMKEFPERS ), TOLIFE( “KEFPERS )
REAL RR( “KEFPERS ),U'BR( YKEFPERS )
REAL TRRR( “KEELPFRS )
REAL (DST( \KEEPERS )
REAL RP.( AKEFPERS ), ULOC( VKEEPERS ), L ( “"KEEPERS )
HEAL, SFP 1, LOYUP, MW, TOLIFE
AL ™1, CPE, RN
CHARACTER*80 ASFT( VSERTS )
D ARATTER*80 ANOTE( \BERTS )
CHARATTER*S0 AYITP( PTIPS )
(TARATTER*10 SFINISIOYI( "FINCIT )
INTEGER TN, TONOPT
INTIGER TOLOPT
INTRRER KSERI'( MKEEPERS )
INTDRER KOFPTYI( MKEFPERS )
INTHGER KFEED( MEEPERS )
INTERER “AX( MKEEPERS )
INTBER SFINISH( WFINISIR )
INTHGER IFINISH( \SERTS, MDEPTHS, VFEITS )
INTEGER  ICHIP( \SERTS, "DEPNS, “FETS )
REAL TL 1MIN( ASERTS, “DEPMS, “FEES )
RFAL  TIL__PWR( “SIRTS, "DEPTVS, “FEFS )

OIRACTER*1 PRIORITY, DEPOPT, FENOPT
(CHARATTER*1 APAGE, (MSTOPT, AINT
CHARATTIR*15 GEV_NAVE

B8




QIARNTER*11 DFILE

5

C

C *xxxx Loud TATA fran file
OPEN( “UNIT, FILE = DFILE )

)

. wedwx GRip commnent lines in data file with & RFAD and do nothing T/,

M1 1 =1,11
10 READ( ~INIT, '(11)' )

>

o ok ok kK K K K X & K K Kk X

O Read parametrice variations used in tests

o

O Read MData Parancters to be used for the particular
¢ pgeanetric Data file being read fran.

[ * % % %k %X Kk ¥ F %k ¥ Kk Kk X ¥ %

.~

RFAD( MUNTT,* ) NSINTS, NDEPTUS, NFEFDS, NFINISIS, NHIPS
NFINCIT = NFINISHS

IF { NSTRTS .. 0 ) MEN
WIrre (1, 15 )
i5 WY/ /7777407717 ,10%, " IRE WE M) INSERTS RS INT,
& UTAT GETVETRY AT IS TIME..',//,
& 20X, '"PLFASE TY AR GBOOETRY. ', ////7,
& 20X, 'ENTER ANY KEY TO (TXITINUE',//)

READ( 1, '(Al)' ) APACE
G Im 9999

FISE

{2MIF

(. F*xEk% Siiip comnent lines in data file with a READ end do nothing T/

m 206 1 =1,3
20 NoAD( CINET, (1) )

i A ok ok %k K K % K K k % KX K Kk K

Pead DIPNIs of cut tested ( thousandths of an inch )
2R nuwabers nust be entered in the DATA file fran the
~ siullest INCREASING to the largest.

* % Kk K X K ¥ %X Kk % X k X ¥ K K

N o
N

READ{ *DNIT,* ) ( DEPDI( IOEPDY ), [DEPTH = 1,NOEPTHS )
7 ¥Exx* Slip coment lines in deta file with a RFAD and do nothing [N7.

ma30T1 =1,
30 mEADC CUNTT, (1) )
o ¥ % %k ¥ X X & ¥ ¥ %X £ *k %X Kk u k¥

Yead PEED variations  ( thousandths of an ineh )
7 NOIT: nurbers rmust be entered in the DATA file fran the
- giwllest INMFASTT to the laroost.

RO




* K K K X K X K K K K ¥ K K % £
AN RINTT,* ) (O FEEN( IFELD ), IFCITD = L ,NFEMS )
(7 ¥wexx 3Kip conment lines in data {ile with 2 PEAD and do nothine 1Y 2.

ma40 1 = 1,3
) WADC LI, (1) )

-~ X & %k Kk K ok Kk Kk Kk Kk Kk k Kk K Kk ¥

qcad surface FINISHs obtained fran tests ( micro-inchs )
CODrE: nunbers must Le entered in the DATA file fran the

O sllest INTEASING to the largest.,
e X Ok Kk K X K K K K £ K £ % % X
~

READ( MINIT,* ) ( SFINISU( JFINIST ), JFINISH = 1,NFINISIS )
T kmedkx Qip cooment lines in duta [ile with a RPAD and do nothing [/

M 50 1 =1,7
oU  READ( "DNIT, '(11)' )
€ & Ok Kk ok % K & ok Kk % Kk k k R ¥k k¥ K K
Nead surface VINISIS for output later in program
o HYTE:  Finishes must be entercd in the MATA file from the
) snillest TNREASING to the largest.
~ * & % Kk % 4 %k x % &k K *x k *k ¥ Xk kX X

dy 60 1 = 1, NTRNISHS
G0 DFAD( YONIT, "(10X,A10) " ) SFRIISHEY(T)

S oRketk S comment lines in data file with a READ and do nothing ", mD.

701 =1,3
T RIAD(C CINIT, ' (1))
o * ok ok & %k k Xk ¥ k 4k ¥ k % & %k XK

Cooead AP qualities obtained fran tests
oDPE: doseriptions of MIPS must be entered in the DATA file fram the

~ BUST proceeding to the VOUST,
* K% % ¥ % % % X ¥ X %k %X X ¥ %X %

EANC NI, (A50) Y )y (0 ATYIEDR( JOIIP ), JOYVIIP = L NS )

O Fkrxk SUiy connent lines in data fite with a READ and do nothing LoN?2.
oM 1= 1,3

st RFAN( CIRIT, (1) )

o wEwasx confim elivice of insert SHAPE
SRVTCC VLR Y )

WRITTC 1,50 ) NS, GIRe 3w
LY T //,8%, Progran will scarehy TATA for the ',

B10




& 12,7 ',ALS, ! inserts tested.',//)

¢ FrekrEax . 3ead INSERT identifieation lines
(O RERERAEEAKS (2 lines of 7y spuces for cuch insert )

O 100 INSFRD = 1,MNSETS
TEADC MINIT, Y(ATS) ) ASERr( INSITT )
READC UNUIT, "(AT9) ' ) ANOIE( INSTITT )
100 @IrLae

K =1
110 DO 130 1 = 1,:8107TS
RIPE (1, v (AT9) Y ) ASEI( )

L RITL
IFC (n - K¥15 ) JGE.0 ) TN
WeITE( 1,120 )

120 WA /,25%, 'Enter any key to eeontinue o' )
= K+ 1
WEAN( 1, (AL) " ) APACE
EIDIF

150 "ANTLNUE

WITE (1,120 )

LiEAD (1, (AL ) APV E
o

0

*rERF Skip conment lines in data [ile with a RFAD and do nothines [/,

m 140 1 = 1,40
110 RUAOC WDNIL, (1))

o~
1

r
L ¥xxx pend awpirical RESULTS fran tests into data AITRAYS

IND 170 INSERT = 1,NSEIS
AR LN, (I )
O 160 TP = L,NIDEPDS
0150 ITEED = 1,,0°CRS
15y READ( YIIT, "(T31,2110,2F10.4) " )

& IFINISHC INSTYP, INEPTH, IFERD ),
X P e, InEPT, IFERD ),
& TL1INC InsYwr, IDRPT, IFEED ),
X T PaRCINSER, IDEPTH, IFEFD )
160 (TINTINUE ‘“
176 ConrINU
~ .
~ & K K K K K Kk K X %X K K !

< Cbnu 2 - (hicice of PRIORITY
s *#x********lv
180 ¥RITE(C 1,190 )

Lo rxswrd ///////7/7,10%, '"Choose FIRST Priority',///,
5 T30,'F  surface Tinish',//,

(&N

X T30, '0 chip uulity',/////17 )
(:: ¥ % % ¥ % % kx X » %k *x *k
5

Bl1




Tesponse 2 - PRIONITY

® K % k kK X X ¥ %X K ¥ X

WADC 1, (AL ) peonITy
TFC PROIITY SO T OO L PRIORITY. DO R ) Ty
‘ X X X X F & &£ ¥ & ¥ k &£ ¥ X g ¥
" ranch for 1st priority = surface Finish
T kenu ST Ask for requived supface Pinish
* ¥ ¥ K Kk N Ok F o4 4 Kk ¥ & Kk x A&
200 PRInC 1,210 ) ‘
210 RYVWNTL 7777070007000 7077777,107 T Priority 1 - ane Do
- iaish', 2/ /2,120, v ™vpe o surfaee Findsh yoa et
W« ‘have in',//, 50, taiero~iuehs WG 1 F )
CEADC 1,* TR < LUy ) PRSI
N * k% & ok ok Kk %k K x *x Kk X %X 4L ¥ Kk K
S Find TARWEST finish nuwidser in Jata file LESS TV or equal tn that &0 P,
NTE: nbers nilst be entered in the PATA file fron the
o St lest (MOUASEE to thie largest.
VD * ¥ & ¥ ¥ x %k k ¥ K £ & kK ¥ ¥ *x * %X

IRINISH = U
) 2200 JUNNESIE = 1L,NFINIR S
IF( FINISH.GE.SERISI JUINISH ) ) WFINIS'T = e
2y AT LIOR,
10C KPRIS T U ) [P INEST = )
CRITEC 1,250 ) FIMNISH, SEUIISIFIIC KFIMNISH ),

AN RSB SR B SIS (NIt SN S SN
Zab POV /7777 7,20%, 'You asked for a',ru.0,' micro-ine’ 'y
N finish.',//,20 'Surface Finish date from test resatta’,
& othat', /. 208, are closest to your specification’,
& "wre ', //,T13,A80, micro-inches ' (7,
Vs reonpared to', le, B )T, //, 100, 'ALT results T,
X "that follov will be bused on this value.',// )
K % £ k & ko w k%
Coenn AT AsK for aeeceptable chip Quality
E G T I I T BN T
2al) sadri( 1,250 )
10 ROSANE( 7 L0, Thriority 2,
X /10X, "Soceifv Tovest ehip faality ',
o "vou enn live withi' )

1O 260 JOUIP = 1,03001PS
23 CRITEC T, O120,A50) T ) ATTIIDC JTYIR )
ol =y
CEANC L, I, b = 2400 ) KOYIP
XD N1 FTI S B B e 1 (LA |
AR EE NS IASD I FUEED RIGR B LTI R § L
SELEENESS SEREMONE IR KNS 11 A0S BOMMT' B0 § LoD ERGAR tha

Rl




WRITEC 1,270 ) A0 wetie )

270 RYWTC ////7777777,10%, '0nly data for vhiel ',
& tehip Cuality equals or exceeds!',
& /7y T20,A30, /7,10, "will be considered. ')
EISE
WOATEC 1,280 ) NLIPS
240 Fynwr( //,10%, 'Only nutbers 1 to ',
& 12," ecan be read. ',
& //,20%, "Please try again.',// )
GJi0 240
FNDIT
EISE :
IF( PRICVITY.EQ Q) GO eRIONTTTY 0. g ) TN
(J‘ * % % %X ¥ k% ¥ ¥ ¥ ¥ %X KX *k F X «

 Draneh for Ist priority = c¢hip Tuality

O Aenu 30 Asx for required chip Muality

2 * K & & k Kk K K kK kK ¥ KX % & Kk *

C

290 WRITE (1, 300 )

300 RYXWT( /7777711111777, T10, ‘Priority 1',///,T30,
& 'Specify ehip ruality you nust haves',//)

DO 310 TIPS = 1, NOIIPS
310 WRITE (1, '(T20,A50)' ) AMIP( 1QUPS )

KOIP = 0

A (1, (1), EmR o= 260 ) KrHIP

IF ¢ vedIPIr. 1) rHie = 1

IF ( WOHIP.GTONHIPS ) 103D = WIPS

IF (I73UP.CE, 1 AL TOIPLESAOPS ) THENY
VRITE (1, 270 ) ACP( KNP )

LLSE
VWRITE (1, 280 ) [eyip
D 290

noIr

¥ % % * *x % ¥ X ¥ *x Xk ¥

venu 40 Ask for acceptahle surface finish

N e m = e
) PR

X % %k X Kk ¥ kK %k ¥ % % ¥

.
20 WRITE( 1,330 )
330 A r( /7,010, "Priority 24, /77,120, "Type in
e "surface finish that would be acceptuble an',
W /7,120, tmicro-inches 0S8, //)
A (1, %, B0 = 320 ) FPINISH
) kK K X F K kK X X ¥ X %X ¥k k X ¥
O Find CIOASEST finish number in data file to that specified.
N OIE:  SFINISES nust be read into appropriute TATA file {ram
0 the suallest to the larpest.
0 % ¥ Xk x ¥ Kk KX X k X x £ % k % % =
t .




25
I ( PUUHSH.GR.ST O NFINISIS ) ) T
ISSEN D RSN TIPSENOLS S SR
(€ OROINIAY
F1SE
O 340 10NIstS - 1 NTINISIS-1
[P 0 T IS, IS TIRINISHS+L ) Lov.
& PRNIS LU OAE IS IFINISHS ) ) YN 34
FF (0 ST oIS +1) - FINISH ) LLE.
A (TN - SFRUSHCIFINISS) ) )
SRR OSSN RN AN BB |

LISE

NN S B RS R EE N
B39180
Sl AOXIPINLY
iTOIr
nIIr
Lol COTTC 0 DL 200 ) FURIbn, sEISIHOY KFINISIE ),
o SE - EEINTSH)

ik

[

crrxxrx Pocepne {ran owron, roooonse too Tiead

BRITEC 1,090 )
ot ROEMAT( 1Y, 'Oniy the letter Foor Q ean te read 7,
= "as 1 oresponse.t,//,
- LOM, ' Plense try again. ', // )
cryiy lod

DU

[P

® % kK % £ K x % ¥ * ¥ ¥ x ¥ %

et oot vsueface Pinish - ehop b ity Priority branching.

RIS Aok for :l\_x)l]} af Mat
£ % x ¥ £ ¥ %k & ¥ %k t % = & K K

570 CRITEC 1,580 )

BRIV VXA /20N, Ty o thee Pwth Of cut you want in U,
PN, Ttnonsan ey of aninehs ',/
N L, V0 Findshiae -y = 0,00u" s Nonghine -7y
VUL tug )L o)

WAHC d,F, DR - ST o

¥ % % ¥ 4 £ x & K £ A x4 K
Find the CLOSEST WP in the deta fite to MY specified.
Sote =0 DEETIYs st D et et DATA fraom the

gwiljest Py u-0rl to the largest.
X % & A &% ¥ K ¥ ¥ & K &

Bla




IR0 O LE.DEPDYICLY ) et
JDOEPIY = 1
(NI 100

IR
ITC CXCLCGEGDEPDC gaens Y ) THES
JNEPR = NDITTIHS
A3 U
HLS)
n 3490 1NEPmL - LIPS - 1
IF( DOT.Gror i 1orente + 1)
NS ORaOCLLEEP N IDEPTYE ) ) e EN
(M 590
INDI T
IF( (P IDEPRL + 1 ) - e )L
< ( o - PN IDEPTY ) ) ) T
JEP = IDEPT + 1
ELSE
JIMP = IDEPTH
ENDIT
3490 (TMTINUE
I2NDIF
OWIF
400 VOTTEC 1,410 ) 100/1000. , NEPTIC JDEPTIT ) /1000,
410 P wr( //,15%, 'You asked for a',F8.3,
Ve ! inch Depth Of Cut.!',
o //,20X, "The DEPUL for which test results are ',
X tavailable!',
X /520X, that is closest to your request is ',
& //,T25,F10.3,"  inch',
X //,15%,'A1]l results that follow will be based',
& " on this value.',// )
X & % %X ¥ K X X % K ¥ ¥ K & k ¥
¢ enu T - Thoice of Feed OPTIORNS
0 * ¥ kK W X X k X Xk Kk ¥ ¥ * x £ ¥

o~

420 UMUTE( 1,430 )
430 Oy AT( //7,10Y, 'Choose Feed OUVTON', ///,

& T20,'1 User SPLECIVIND Feedt,//,
& T20,'2  All available Feed DATA that satisfv!',
& /,r20, surface Finish % chin Muality criteria',
& /,rea, will he econsidered.',// )
-
R X & K % & ¥ k ¥ £ K & ¥ £ %
o Desponse 70 - Teed JPTICN
| * ok ¥ K X £k kK K K % Kk % 4
e
waAn( 1, ' (ALY ) FEMPT
IFC Bt tit ) TN
O R EE EEES




S enu 8 Ask
~ X ok % %
[

419

450
&
X

VI
O AT

READC L

s K K B ok K % K %
o Note - FLEFDs nust be

& Jllest
(‘T % ok ow A

Braneh for User SPIYIITIET b
for FEED

X x % K & x &

L, 450 )

PLPLASE 10, T Feed Option L~ lser Snecified

"Yeed',/ '/, T, "ype the FEFD you vant in',//,
T23, tthousandths of wn ineh / rev.', 2270177 )

Sy L . AN
O D s R IU N GO

£ &£ % & X

Find the CIASESY FEID in the o lile to FED specified.

read into NATA fran the
[WOUARING to the largest.
X X X KX ¥ % ¥ X K *

IF( FEDULELFREDOLY Y v

J

Freh = 1

M 470

ELSLE

1T

I

T FID.GEITT R
JFLND =

oYM 4Ty

JEDS ) )
;\Tfj:t)‘.‘;

TN

Tt

LAFLEDS - )
[ TODVSTLFIED( ITEED + 1)
2381 E.FEEDC IVERD ) )

Py

——

M

.

100 LD IFERD + 1) - FED )LIR.
TR - TEED( IFEED ) ) ) T
JEEID & IFED + 1

RSO

ORI

DIF

:';
A&
5y
bipINY
470 TITHC
SR PO AT
X

&

.
e

Yodgl ) T Rode.  BrnDh( JFEED Y /100U,

LA, 10X T You ashod Toe 2, 18.3,
’ ot rav. rteod. ',
f7y 20N, Uthe i for wieh test results are ',
A . \‘_v’
clasest to your request is 'y,
el S oraev. !,
bl that foitoy will be bosed?,
vojue. T, A )
7 !.'/‘ _' ) |
Y ool
el o
OTEC a0
Iy [REDINERNISPN o
AL D ] e Yl R N N R

'
*




& [,20%, 'sati<ying the snecified ',
X /,20x, "finish and ehip ceriteria. ',// )
EISE
O *xkxxwxaxy Pscape fran wron? response to “enu 7
o~
WRTTE( 1,500 )
w00 ROT AP 20X, 'Only the numbers 1 or 2 can hoe rew! ',
X 'as u response.',//,
& 10X, 'Please try again.',// )
Qo 20
IENDIF
BEWIF
L
;; K ok Kk ok Kk K K Kk Kk K K ¥ ¥ k K %k
7 Ind of "Feed OPITCN" branching.
o
D
O SRC for  "surface Finish” and "ehip Quality"
[ ¥ K & XK kK % % %k X K ¥ ¥ X ¥ kK %
K=1
TO 520 INSET = 1,NMSERTS
D 510 IFEED = 1,NFELEIS
IF( ( JFEED.NE.O ) AND. ( JFEFDWNELITEED ) )y Im) 5l1u
IFC ( IFINISH( IMSERP, JOEPDI, IFEMD ).LESTTILRT )
d ANDOC O ICHIP( IMSERT, JDEPTH, ITFEED ).AF.Ouapr )
& ANDL (O IFINISH( NSz, JDEPTH, IFEED ) AMe.0 )
& ANDL (O TCTHIPC INSERY, JDEPTH, IFEED ) NE.O ) ) iy
KSERI( K ) = INSERT
KFFED( K ) = IFEED
N=K+1
ENDIT
ol (ONTINUE
S20 (TAILIE
KEEPER = K - 1
IF ( KEEPER.EN.O ) aonm 790
t': * Kk K ¥ % kK kK ¥ ¥ Kk k k ¥ K &k *x
¢ tienu 9 - ool Life / Length Of Cut OPTIONS
» Aok ¥ K ok X K K K K K K x K K %
~
330 VRITEC 1,54¢ )
S0 FOTAT( /7, 10N, 'Clicose Tool Lite OPPION.',
o /20N, 'Y user specifies Tool Life',
& ,20%,'2 user specifies length Of Aut',
X /,20%, '3 user spoecifies Surfuce Specd’,
& /,20x,'4 optimize tool life for Towest Cost',
X /.20 ' optimize tool life for ruximun Outout',
& [/,17¥, "Note: Results are most reliable in the Tool jife',
& ' range fraw',
& /200, g to 25 minuttes. ',

b7




u50
360

909
570

N B
v

w3l

PR

HUU

/»20X, !

Coorputations ure limited to this ranve.'

£ K K % & Kk K B K X kX A 4

> fResponse U

Tool Life

O o

L A 3

® %k M X ¥ ¥ Kk %X ¥ *k %k X & %X x F

RFADC 1,t(11)!

IT (TouPraT.l
IF ( iinPr.
OO 550

b

o= 530
LR IOEN
LOR.

FISE
COSTOPT = 'Y
OND 365

INDIF

WRITE ( 1,580 )

ﬂ)UVﬂ?( //////’///////// 117

‘per cubic ineh given in the output?',/,25X,'( Y/I )

N2 WOnR.

) ounpr
71‘ . o
O,

.5 ) (O 530

TOLOPT. .3 )

AND, MSTOPPLNE. Tyt LAND,

RFAD ( 1, '(AL)' ) CDS’I‘OPI
> ( mS'n";z’x‘.,\:’{:. Y!
& OSTOPT .. N

WRITE (1,570 )
FOILAT (//////////

CAND. MSTOPTLNE. "0t )

///////f

m 550

/1)

Yinchkes,

Tool Life you need in !

20X, 'Type the Length Of ut you need

& ”‘.orkpleco in',//,30%,
PEAD ( 1,*, '8y = 565 \ ISRZN
IF ( TOLOPT JFS. 1 ) ol
WRITE (1,580 )
ORNT (7 7,20X, "Type the
X 30N, 'minutes',// )
FEAD (1, I = 570 ) TUDLITE
EDIF
IF ('™OPp L. 2 ) TN
VRITE (1,590 )
mrur /7,
7,308, Taneties ')
READ (L, %, 178 = 589 ) 1uUr
St

IrF ( oopr

WRITE

FOUAT

RUAD (
Ly

IF { MS1or: .50,

vRITE

[REXE4YN

READ (

(

(

{

e 3
1,000 )

f/, 20,

P

(

1

1,

YR T
, o0 )
TOLZUN, Type the T
Tt NN
LT DRI B N L BRI

e,
UGN

) MV

"Tyne  the
173N,

surfuce
= 095 )

[
o

feet por
RN

e face Snee! you nned
minute' )
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630 WRITE ( 1,540 )
640 ROAT ( //,20X, 'Type apporoximate Cost per LFdge for !,
& 'inserts in',//,30%, 'dollars / edge' )
READ ( 1,%, IERR = 630 ) CPE
50 WRITE ( 1,060 )

660 FORVAT ( //,20X, '"Type the Labor plus Overhead rate in ',
& /7,30, 'dollars / lLiour' )
RIAD ( 1,*, R = 650 ) P _
BIDIF : ‘
o
(‘} k ¥ X k Kk Kk Xk ¥ k¥ Kk ¥ X Kk K X ¥
>
C Conpute SPEED  ( surface feet / niinute )
o and Real Metal Removal Rate { cubie inches / iminute )
C  Find metal removal rate index for VAXimum AR.
L
C ¥ ¥ ¥ % % ¥ % ¥ Xk % %X * Xk ¥k ¥ x
C
AVAX\RE. = 0.0
M=1
MAX( M) =0
C
O 670 K = 1,KEEPER
IF( TOLOPT.EQ.1 ) TIEN
TOLIFE( K ) = TOOLITE
EISE
IF( TOLN2T.EN.2 ) TNEN
TOLIFE( KK ) = ( (10cur * pLo*» OW )/
& ( .012 * FEED( KFEFIX(K) )*
& 10, %% TT,_ IMINC ESERT(K) , JOFPTILKFERDCD ) )
& #*( 1.0 1. - 1L TWR( RSERT(K) , JDEPIYLKIFREN('S) ) )
ELSE
IF ( TOLOPE JED. 3 ) THEN
TOLIFE( 1L ) =
& ( 10 ** TL 1IMIN( GSEXT(R), IJDEPN, IFFEN(KY )/ oy )
& *>* ( 1./ TL  PaR( KSERT(K), JNEPTH,KFEEN(R))
EIST -
Ir ( TOIOPT LN, 4 ) TUHEN
TOLITE( K ) =
& ( L./ T PR(RSERI(K), JIDEPTH, KFR(Y) 3
& -1 Il o+ 60.* CPE / D )
ELSE :
TOLIFE( K ) =
X ( 1./ 10 Pl KSERT(K), JDEPDLIFTENC) 5 - 1.)
& te)
1IDIF
ENDIF
CMIT
LMF
IF( TOLITRUD) LT 5 ) TOLITE( K ) = 5.0
IF( TOLITE(X).GQT.25 ) TOLITE( K ) = 25.0
'
SPLED(R) = 10.#* TL i (SET(K), JDEPM, (FE() )/
& ( TOLITE(K) ** 11, Pl xSwn(g), JEprs 1wvene) ) )
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PIR(I) = 12.% SPEEDOD/( PI =11y, )
() = TEEDC EFEEDEL) )* pra(e) * MLIFE() /1000,
ULsr{i) = FiD * RIMHKD) * MOLIFE(K) /1004,
LUK =.000012*SPRED) * P JORPTH) *FELED(REREN(K) )
WIWM(K) =.000012 * SPEYDGD) * 107 * FED
OSTUD) = L o LIFEGD + 71 ) + CPE )/
& C 60 * i) * MLIFE(W) )

[

[
IFC RER( K )Gy ) DIEN

AVAGRR = 1Tl 1)
TANL ) = K
LNDIF
070 CONTINUE

~

(“‘ * ok k Xk % ok ok %k Kk ¥ %k X x K ¥k %

' Sort Keepers such that the “IW¥inwn *TR is indexed 1st

O deercasing to the mininun “RR.

n * & & & Kk K % Kk % ¥ K Kk X A g X

C

VAR = 0.4
o~

D 690 K=1,KEEPFR
IR0 =17 1K)
A1) =

SN T
[0 6530 11=1, KELPER
J=i
08 IF (J.10.1) a9 80
IF (MEnr(3).ar.opnnld-1i0) vy
OTRP=10(I-1)
e = nN(J-1)
(-1 =muridr)
AT 1) = AKX
NS I =0TP
AXCI) AT P
J=J-1
M 685
SHIF
onl IO TUL
AWCRD = TICIR
BRI = 0.0

~ X % K k& % K K K X ¥ 1 Xk Kk % K

(
o
0 Output S3ed Insorts
o~

o Xk Kk # + r £ X & ¥ ¥ %+ 4 ¥ %

B0




I

700 1F( KOIPERLEN.O ) 1By
WRITE( 1,710 )
710 AT ////77/77,10X, "N of the Inserts tested neet ',

& 'your STRICT prequirerents.!,
& /710X, T you can relax a requirament, ',
X 're-cnter the program at ',
& /7,205, 'one of the OPTICNS listed belovw. ',
& [11777,25X5, 'Enter any key to continue.',//7)
READ (1, '(Al)' )
amy  10ud
. INDIF
720 "WITE( 1,730 ) KEFEPER
130 PONATC ///7/77171,105,15," Insert - [eed combinations sutisfy ',
& 'your specifications. !,
& 117,20, 'They will be listed according to their ,°
& /7,20%,! retal Renpval Tates. ',
& //,20%,'The first will have the highest ‘RR .',
& /7,20%,! decreasing to the last.!',
& ///,18%, 'Inter any key to sec the Ist PACE of INSERTS.',// )

C

740 READ( 1,7 (Al)" ) APACE
150 WRITEC 1, C////7/170717717011771701714)" )
o=l
7608 = L+ (K -1 )*%20 ), KEEPER
WRITEC 1, ' (AT9) ' ) ASERT( KSERP( YAX(r) ) )
IEC (31 - 11%20 ).GT.0 ) iTOx
WRITE (1, 120 )

K=K+1
NEAD (1, '(Al)' ) APACE
FDIT
760 MONTIE

M= :
IF ( 1OTPER.EN 2L OR, KEFPER.D).42 ) TN
APAGE = 'Y
ano 785
EDIT
WRITEC 1,770 )
Y700 FORVATC /7,50, tEnter "R to Return to Option Menu.  Enter uny ',
X ‘other key to continue.!' )
730 READ( 1,'(Al)' ) APAGE
785 IF( APATE.NE. 'V L ANDLAPACENE. et ) THIN

790 WITEC 1, 800 )

800 ROWUC 77777777 7,9%, TENCF  OF APTION VANTED: Y, //,
& 10X, 'l to look at Output of an Individual Insert',//,
& 10, '2  to sce ALl inserts in order of highest =, //,
& LN, '3 to sce the List of sorted inserts',//,
& 10N,'4  to sce list of originally Innutted paramtors',
o /7,005 to see Definitiens of terms used in line of ',
Ve 'MYTES on outpittt,//,
& WX, '6  to Neturn to Option Menu',///)

READC 1,*,1001=790 ) TwOI0w!

IF O Y0000 00, IO ar. G ) vty T




IF ( TP (B0, 3 ) Gom 754
IT ( TOOLOMT WEN. 4 ) THEN
WRITE( 1, 810 ) FINISH, AYHP(NYIP), IMC/1000.
IF ( FENWT .i¥). '1' ) DIN
VRITEC 1, 820 ) FED/LU0.
LISE ,
VRITEC 1, (/) )
LT
I ( DSTOPTOL Y L0, (D8P pN. Ty )
WRITEC 1, 830 ) 0L, PR, RID

ELSE
WL 1, 805 )
U BOXSNT/ 777777777, 000, TTER KRETURDY T CDMTIEE')

FNDIT
TWADC L, (ALY T ) AT
GIOTO 790

310 PYCAT( 22X, 'ORIGINAL INPIIT PAETERS', /, 22X,
N T TR /11,8,
& ISUMFACE FINISH = ',F6.0,' micro-inches’,//,8Y,
X VIR OUALITY ', /L, 163,A50,//,38X,
X DY OF Ut = ', P8.3,' inch )

320 PO T 7, 8%, 'FEID = ' F8.3,' inch / rev.')
53U AT /,8%, "DST IMPOT WTION: ', //, 12X,

& CLIDEXING TN = ' F6.1,' minutes',//,12X,

& ST/ TNSERT EAL = §',16.2,//,12X,

M TAHOR & OVEGIAD TATE = $',F6.2,

& /722X, "INTER Rl 10 ONTINUE! )

ELSE
1E { TCOLOPY Jtn. 5 ) i
pRITE (1, 825 )

335 PORCINE(/, 243, O LR DEF RIITIONS ', /,
& Moteh -~ userved oradual formation of noteli at ',
X .02, line',/,
& 2, "Nose -- Mbserved pouging of rake face on ',
& "nose of insert',//,
X "Crater - iwserved Traducl formmtion of erater on ',
& "the insert rake face',/,
NS AP -~ (hserved erater along cutting edie ',
NN ‘of ehip breaker',//,
« "Spariing - Spurks were observed durin entire ',
¢ "tine of cutting',/,
& N ! <= Sparhs were observed at cutting time ',
& "during last L003" {lunk wenr'y/,
NS 2, TS ght -~ Iutepmittent sparking observed',//,
N Vibration -- Vibration and chatter nei,e of woripicee!
o 'diaringe tine of cutting',//,
“ B -= Build up edee on insert cutting odge’,//,
& Nose Vonar -- Pxeessive flank seear observed at U,
NN nose ol insert',/,
Piyse Def. -- Ieloration or melting or the nose~ tip',/,
e v vione /Dot - Gradual breakdoan of cutting edge charing!
" tool Life of insert',)/,
W b fieras Sy
NS SV -y o et v o vas abserved Gurinoenties ool

LY




& "Tife to 010" {lunk wear',/,
& 3N, 'Stight  -- Behavior was observed durine approx. ',
e '0.005" flank wear',/,
& 22¥, "TNTER <RETURNY ‘™) CONPINIE! )
READC 1, " (A1) ) AT
QO 790
[ISE
IF ( TOOIOPT LI, &) TIEN
GOTO 1000
NDIF
2OIF
» RDIF
340 I ( roloPr W0, 1) TR
WRITE( 1, 845 ) IKLEFRPER
845 BXMAY(/ /7777, 10X, '"EXIER any SEOUINTIAL Nurber (1 to ',
& 12,' ) fran the list of inserts.',///)
READC 1,*,EfR=840 ) TMIHO
IF ( RO .LT. 0 AND. TOIND .GT'. KEEPER ) MU
Qor 840
FISE
IF ( TONIND .GT. 0 .AD. TN LLE. KEEPER ) T3
IF ( FEDPT .10, '2' ) TN
‘r‘v‘P.I’FE ( ly '(//)' )
ENDIE
VRITE( 1, 1(A72) ' ) ASERT( KSERT( MAV(TONLD) ) )
VRITEC 1, (A7T3) ' ) ANOTE( KSERT( MAM(TODINO) ) )
WRITE( 1,850 )
& ATITIP( INHP( KSIRT( VAX(TODLND) ), JnErind,
& KFEED( MAX(TOOIND) ) ) )
IF ( FRIOP! JEN. '2' ) THEN
IRTTE (1, (/) )
LDIP
WITE( 1,860 )
& SFINISIFII(  IFTISH( KSIRT( MAX(TODRN0) ), ansei,
& KFEID( MAX(ToND) ) ) )
GRUTE( 1,870 ) DEPAL( JDIPIYT ) /1000,
YRITE( 1,880 ) TiiD( KYEED( MAX(TTDINO) ) ) /1000,
850 FOYRAT( 5%, 'Chip Nuality = ',A50 )
860 FOPAT(  /,20%,'Surf. Finish = ',Al0,
& ' iniero - inches ' )
870 ROVMAT( 25X, "Mepth of Qut = ',F8.3,' inch ' )
830 OLAT( 25X, 'Feed = " F§.3,' inch / rev.')
WL g, vy ) TOLTITO Ll IDINO Y )
540 O AT( 20%,*Too) Life = ',F8.1,
& " U minutes ')
VRITE( 1,500 ) SPEED0 AN TOoND ) )
500 RYSAT( 20X, 'Surface Speed= '.T8.0,
X ' surface feet / minute ' )

PRUTE( 1,910 ) 2 2N TONINO ) )
J10 O AT( 20X, . Rate = ',F8.1,

& ' eubie inches / minute ')
VWRITEC 1,920 ) MO
$20 REAAT( 25N, "N 0. VWorkpe = ', 8.1, inches ')
WAUTEC 1,930 ) 1070 VA OO ) )
430 RYTA™( 20%,'L. 0, Cut = N, T3.0," inches ')
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440

454

ST

965
97U

979

430

485

990
995

1S

R L

[ %

WRITE( 1,940 ) ni( »iax( TONINO ) )
R AT 2000, 'R. P. "1 =z ,F8.0,
' rev. / minute' )

[F( (OSTOPE.ID. "Y' .OR. (MSTOPL.EN. 'y' ) THIN
WRITE( 1,950 ) ensr( MAX( TONINOG ) )
RIRAT( 20¥, 'Cost = $',F5.2,

t per cubie inch ' )

ELSE
wriTe (1, (/) )
ENDIT
IF ( FFIQPT .. 20 ) ‘I
WRITE ( 1, (/7)) .
ELSE

WRITE( 1,960 )

RXCAT(  /,10%, 'Carputations for user speeified’,
! Nepth Of Cut  and Feed . ')

WRITE( 1,965 ) DOz/1000.

AOYRIAT( 25%,'M. O. Cut = ',F8.3," ineh' )

GRITE( 1,970 ) FFD/1000.

AT 25X, 'Feed = ',F8.3,' inch / rov.')
VRITE( 1,975 ) (vRn( MAX( TODLNO ) )
AYOAT( 20X, "M R. Rate = ',F8.1,

' cubic inches / minute ')
WRITE( 1,980 ) UL0S( MAX( TOOLMO ) )
ROt AT( 20X, 'L. O. Cut = ',F8.0," inches' )
ENDIT
WRITE( 1,985 )
RYWAT(  /,5X, 'Enter "R” to Return to Option “enu.',
3%, 'Enter any other key to continue.")

NTO 780
ENDIF
IDIF
L1SE
IF ( TOINPT .80 2 ) T
IF( APACE.NE. R'.AM.APAENE. 'r' ) THIN
IF( "LLE.FTPER ) THIN

IT ( FEMPT .. '2' ) THEN
WRITE (1, (/7))
EMNDIF
WITEC L, 1(A79) ") ASIRT( KSERT( "W( )
WRITE( 1, ' (A79) ') ANOTE( RSERT( “AX(1)))
WRITF( 1,830 )
ADTE( ICHIP( KS( vax(cy) 5,
JOFPIT, KFEED( Max(a) ) ) )

IF ( FEDDOPT .BQ. '2' ) THIN .
WRITE (1, (/7))

ENDIF
WITE( 1,860 ) .

SEINIS'CH(  IFINISH( KSTRT( YA ),
JOEPTH, KEEEO( AR ) )
wrirE( 1,870 ) DIPTH( JDEPTH ) /1000,
WRITE( 1,880 ) FEEN(FEINCWV(N))) /1000,
WRITE( 1,800 ) TOLIFE( ax( 1) )
WarTe( 1,900 ) SPEID( Aax( M) )
warm( 1,510 )y Il twe ) )

)




WRITEC 1,920 ) i
WRITEC 1,930 ) el st )
YWRITEC 1,940 ) Pl (M) )
IT( DSIOPEEN Y WORL (DSTOPTET, Y YR
WIRITEC 1,930 ) 7osST( (1) )
FISE
WUTEC 1, (/) )
INDIF
IF ( FIINYT i, 120 ) T1ind
WRITE L, t (/) )
BLSH
WIS 1, uv00 )
wWRITL( 1,465 ) NDxX/1000.
v rE( 1,970 ) FED/100U.
WRITH(C 1,875 ) PR »ax( v ) )
VWRUITEC 1,930 ) ULos( w1t ) )
DIT
WRITE( 1,685 )
PEADC 1, '(Al)' ) APAGE

AREETR AR

comn GO
PDIF
ITOIF
TDHIY
ENDIT
13IIT
1uuy TITEL 1,1100 )
1100 FYNATC /77177717777 7,10%, Re-enter progrea at ',

"Mptions (or ¢, //,20X, "1 Shape of {owert ',
'( the bosinnine )',/,20%,'2  Finish ot ',
THip priorvity ', /,208,'3  Feed U,
/,20X,'4 Toel Life / Length of et 'y
7,20X,'5  Pepeat of Results ',
//,17X, 'EXit  enter any other key ', ////)1)
DEAD( 1, ' (ALY ) ADPACE
I7( APATE.ED. 120 ) (D 189
IF( APAYIE.ED. '3 ) oD 120
I0( APNTELED. 4T ) Gimy 530
IF( APACE.ED. 'S ) DD 700
4999 CLOSE (QINIT)

fr b o D L 6

PAITRIS
DY)

SUSROUJPTNE TP LANGLE

(~

’", VAIRLTAGLE DETEARAVIONS
TNV LD DFILETRI
GIDACTITIR*FLS GO N

-

o VARTARLE INTTTALIZNTION




SNITS =
R ILITR FTRIDATA’
GO E = T ORIAN LY

[H I 2]

CALL MIE GIZIRAL STy S0 % ICINE
CALL (2L SOUC TR, DEILDL, i el )

RGN

12

SO OUTIL S A
VARTABLE UELARNTIA

TIANATPER*LL ")PHY‘Q’(U
Cl.—\ ATTRR*LD GBI E

VARLASLE DT IALTZYTION

RIRI ERTEEY

DEILES U = 'F_STANATA?

BN NALE = sl

CALL GENERAL SORTING SUBIYYITING
FALL I3 SXP( IR, DPTLRS X, COTi v )

e SRR

DD

SULOUTHE FC DEXTD BV
VAR TABLET DIYLOATETS

SRR EEEE N B DI SR S MR

v
AR 1

CILVRY TTERALS R 6
VARIAGLY INIUIALY 0
TUNTET - i

PRI = F OIASU R
GEOL NV = A sy T

CALL QUINEAL ool sty bl

AL Guls A I, e Ty T




DRSNS

BTN

D

ST ULTNE 1D DIATHD 55
VARTABLE 1% LA AT

TIARNTIER*1T DFILEIIRT
TARATIER*LS (WM MNA T

VARIADLE 1TV TALIZATION
MRUTS = 8

D ILEQTY = 'F_DIASSTIATA!
GO HAYE = 'DIAIRD(S5 DIG) !

CALL GENERAL S™TING SUDOTETE

CALL (H-;I_SOF(E‘( SIONITS, DIFILENE Y, OO

RETURN
 DaMP]

AL

SUBKTTNE T PDRD
VARTASBLE B TTASATIAS

TAVATIER*1 D FILDOT
OPRATITR*LD GO T s

VARIABLE INTVTALTZATION

TUNTTY = 8
DEFTEEXT = T VP!

QIO NAE = WRED !

CALL CENERAT YWTNG RO ST T

CALL GPN_SO( M IRITY, NPILUNY T, S8 AT )

AITURN
D818

SULRDIITINE U T IANGLE

Ve IABLE pd Y LTRSS




QINATTIR*ID DU
CUARATIER*LS 0T W T

VAOUABLY INETIALIZATION
SIS

IEILLEERT = 10 URIDATY!
GECLINAE = 17 CRLCERTAY

o

CALL "D GIZWEAL SORENG sUBirei
CALL GEN SO0 INITS, MPILETRD, CHTCWE )

RIZTURS
DRIP]

SUBIOITCENE s Yl

VARIABLE DIEATWT L YIS
SIRVAGIE LIS B EHR AR DEAR
CHARYSITIR*10 Gl xi T I

INUTADLE INTT AL/ NV

N DA TR VIR

DETLTRTYS = 0 s Ny
UL St =0 SN '

CALL CUTRAL YT G STTROUTL

CALL G St INTG, DRTLS R G TR )

TN

Hh

SEBROYTUUL U DL DY »Y

Voarlablal s 7T ILYETONS

v

RO DL D I | A
R ACRVINRE B VRS I U

VAR TABLE DUTIALT AT T
amti o T
DEILETE D 5 U DIABULAT
FOREINCIE PR AN ¢ HE R TIIR CRVE

DAL CETRRAL wo P e e




CALL SO0 INIT?, DRILOT D, (T Wy )

ey

DS A BN

DR
ULFSRITING D DIATT

VAUABLE DY TARATION:

INTLE

O V\V)\/’*"l"{yl ]
COOTNACE

CHARNTI* LS
o
VARIABLE INITIALTVZATION

"DNITS = 8
DEILLXLY = " DIASSRATA!
GO T = DI TIDES by !
-
C CALL GEMECAL SO0 SEBRODT T
MMIT3, DFITEO QT W )

CALL ca2l SO '

TINR
D)

SULOTLL T

VARTABLE D3 AT S
ORTLLLYT

R OLARYTITR*1 ]
CLADRATTER*LY a1 T
’ AGTABLE INITTALTZATION
B}

T
R IRORD TRERINS SACORN
GIvT_w = LY
- UNERAL SORTEYS

1\1\‘(

TSUBLOUNTL
GUTTNVE )

CALL e I CLNITG ) DELIT N,

HIPIAREN

badd
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107 tool No. 50782 Carholov RT0 - AY Ny THMe 190 | 94
N> Meote- (N.N1TNSIE Tratering, NN Mage Matelk | N NS Craten
04 tooY Mo, Carbo’ay F7N - AY Ny THMO 120 L 1A
o Note- { N 017" Prateripng, N.N2Y 2 Mace Venr A AN _ STt Crater
105  too! VMo, 8N7E2  Farhalov B7N - AY Ny ™A 199 6D
05  Note~ (ND.0T" . S?*gh*hﬂorcb*nr, n.oont o gkt Vinpation
106 too" Mo, Cleveland P4 = AY Ny T 199
OF Note- {N.N*7" _ 21+ Neteh, N.N07" L Sparbipg, N .NON" o S Nataking
107  tee? Mo, fleveland (P* - AY Oy TMMP 125 _ ha
07  MNote~ A}l Freds - Nose Wear, N.N7" - Sparbing
MR tool Mo, Carmet - 7000 - AY Ov TMNMG 22 T
N?  Nete- N.0717°-51 NertehingdSparking,N.N17 MoseNet otk ing N, NN Mot Ak
1N?  too' Me. ROP37 tandvil - N5 2 A Ny TNMG 0D o A
09 YMote- A1l Feeds - Cratering, 0.0'7" - Notch
110 too! Me. Fipth SterlinpCrha A0y THMG hon
1n Mote- N0 51 Motering,0.N17 "NotehASpar! ing N 0PN "ot ohinp Trntor
1 too™ Mo. Valenite- VN1 - A7 Oy "MW h25 _Tp
A Note- .07 - Metehking, N.NPN" - Slipht Vikpation 2 Crater
112 toe? Mo, Valertte- VNt - AY Ny T™NMM 22 _ FER
> Note- {N.N17"- St Nateh/F or Mese', N.N°NY- St Crater & Spartirre
117 too! Ne. Valenite- VN5 - AY Ny  TMMG 129
12 Note~ N.0" _ S1ight Noteh, N.N17" . SYipht Sparting
11 too? Mo, Meucomer-NANT - AY Ny TMMT o hoOo
" Mote~ N, 012" 2 N NOQ" - SYipht Notehipe, N,017" - S1ipht Mptev
116 too?! Mo, Kennametal N°N- Myt ts MG N2 W
1°  Note- Al Feeds - Slight Motchirg
1A teo! No. R07SIH Vennametal 05N~ Myltio TMMe )20
1R Mate~ N.NIDT 2 N 020" St Yotehing,N. 017" St Metek N 0PN _Cratering
147 tonl Mo, Seco -  TP1SL Mpiti T non 27
17 Note~ {0.N7 874 Mrateripe,N.010Neotehing ,N.N17 Nogellr N AN T 14 Vatek
1'% too Yo. Seco -~ TPIN- Mpiti TNWM n20 97
10 Nate- {0.017N. Pratering 0,010 - Nage Noteh ,N.07NY". STipht Cpaterineg
10 too) Ne. Cleveland (M2 _ Mylts  THMP W29 o M
1M Nete~ N.N12" L Slipht Notceh
10 teel Mg, SN 1 Sapdyil - NIR 2 MypEs TmAs 09 gy
2N Note~ 0,0%2" 2 0 070" S1ipkt Crater 2 Veotehing, N, 000" NMotehing
ma tonl No, S0°A Sardyil - 128 - Mults THMM 402 L 7
o Note- A1) Feeds - Cratering, P.N1°" - Matohing
177 toa! Mo, BNTRT YB/Wesson ARD - Miet T 90
oY Mete~ > ON'TM - Slight Craterirp
127 400l MNe. YP/W ssop ARN - My ki TN D Lo
77 Hote~ > N.017" L Slight Crater
(X
e
(6 INPIT hele BTNTSH AUTP L CORFFTATENT | apd PAVED Aata from each test rin,
7 Firisk and chip Cuadlities are indicated hv the irteper correspondine tn
C28 catagories entered akove, These are “rllowerd by the COEFFTATENT and DOir®o
9 { used ir tre tool-1ife, speed eounticor from the data for each *est,
rnn
o ALY, of tre ahove volues wilY appear on eack line of data ertered ard e
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ChF
Ch7
cu8
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8319)
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e
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e ed
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7
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el ?

e

el in

sl ip

skip

PEAD fr
) from PN L,V P e ctr
LR e straetured se ot
Poee fotiows - -
Fop eac- Tromnr
TEPTI 1
Feed °
Feet
N
Feed n ’ over tF
T ver tre rarpe of femde inpnt aft .
T - ARN er r
Feed ° Yine 17 ahove O
Feed 7
Feed n
reTH m 4
. A M ov \,‘
Feer 1 er the range of depths fnput afre
by [ . . - B r‘ COmenr 13 ~ B
‘pe 7D
(",i . e
Slaipa YTipe ! .
Moyt THSD O™ or rut in a comment Yire Y Refor
TSt ' e each Tym
ey - ach TMCTPT data set.
Feeds
ete.
gV{p ete
Trt
L.rter a N
Regi a zerc f no da*as was te'en €
P gin entrvc after comment 11 PSSR particular TEDTH and TERD
Put entrvs ir 7 sorment. une - neoTER
A 1§ S p(\oﬂ—: )
. weitiors of 10
2 spaces eachk
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ey }ﬁfry FrED TTMTO r“T; EATOAN1IIINTETRNNIDINCE 7R
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3 ’ DAk T VD AT T
ine fo'low! RESLAN
ving cormept ~r
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" ) . Y .20
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Pata Tite: T CAIPATA
ct SCUDATA! cdata fi'e A for suhroutire SOVA™ anled Wy pregram COPT O
c?
c?

M NOTT . Comment Yines in thre data file are identified at tre left,
The numher of comment lines and tveir placemert are €ixed hv prog-or
SOPT,  Hewmever, the cortent mav he a'tered or ommited,

INPITT tre number of data entrice ir the orcder specified
belw. These mumhers MIST correspond teo the numher o€
c10 entries for eacht cateporv ir trie data file,
c11 MBEPTS NIFPTHS MFERTE METMTRI peITes
15 1 2 £ 2
C1>  TNPI™ D.0.Cuts ! userd in tects *o ohta’r data ©  after commert Yirp 710
C1?  Enter NIEPTHS numhers in trousandtrs of arn inck “rom thre
;e smallest INCREASTMG to the larpgest.
A0
C1  THNPU™ FFEDNe [ used in tests to ohtain datc ' after cormmrert lipe 17
C15  FEpter NFEETS mumbers ir thousandtrs nf ar inch fram tre
C17  sma lest INFREASTNG to the larpect,
12 17 0
r1®  TMPUT FINISHes ! cohtained from test cdate ' after commert Jipe £ON
€' Tpter NFINTSHS numbers in micro-inchs PME from tre
c”2n smallest TNCPEASING to the 'argest.
g2 on 1% 190 280 270
o Frter SURFAME FINTSH, corresponding to M TNTSIN rmimhers, bow vou
£ wou'd like them to he outputted in tre program.
C?2  Place eachk SFTNTSH on a seperate line, startipp vitr the smallest
ron RM te the lergest PMS. Fack SFTNISH is a'owed '0 characters,
£ startipg in Colump 17,
coh 1 » 2
r7 RTANNIDINERTRANIIINEATRAN
£
Foy
17€
178,
nEn
N4
roP TPIT okip Oua ity MSCRTIPTIAMS nn sepprate Yines nip te B0 spaces uide,
£oN Foter MHTPS lines deseriting ¢t in catapnries use” in date co’lectin-,
C>"  FErter the BT first, the WORST lart, Begin aftrr cormert Yine 777,
' - goe” 2!l mal! chips, no cur’rc
2 - fa‘y, N7 small chips, M? skant curle
2> - poor, *Nird cape, long cur's, etc.
cN INPIM TIENTTRIERS for eack irsert on separate Yires up to 90 spaces vide,
C3? fol'owed by MOES on test observatiers  on a line up to 90 eprpces vide,
€23  Begir input of INORRT ITENTTFTIRP Yines after thic cormment Yine 022,

201 tool No. CNNR7 TRY - N1R AT Ny SNV 3D
01 Mote- < N.NY7" - Motchirg, N.070" - STight Netching
on° tool Mg, Bn7he Carholoy BUE - AY Ny SNMM P32 _ 89

N> Mote- N.,02" - S1ight Nose Notch, N.NY7" L Tnd Sparking
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~oh
C")('

27
0
~n
o

rnn
~no
[QUIRS
rhe
rhF
[ailled
rn.O
~ho
~n
~ o
la el
e
e
lasls
iy
i
s
053
o]
1
%"
.y

2>
0?
?OU
o

05
206
0]a
207
07
2073
OQ
2NN
N2
21N
1
211
Al
ahle

ol

tooY Mo, ®N7LY Clevelans (P71 - AY Ny 3w 12n

Mote- A Feeds - Crater, N.ND" L Moge Wear, N, N17" - Mage Def,
tooY Mo, Carmet - 700N - AY Oy SMM7 190 T

Note- A1 Feeds - Cratering, N.N2"- Nose NMetokipe 0,017 Mpraving
tool Mo, €071 Firtr Stertipp ALy S¥MO 199

Mote- A%1 Feeds - SVight Moteh

toe) Mo, SN7TH7 Valerite V05 - AY Ny  TWMG 029

Mote- 0.017"- St Metohing,  N.NI7". S0t Notok, N.070"- St Craten
too! Me. BN7TA Kennamet al 150 - Mt Sarar 1o

Note- N N1Y _ 81t Noteh, N.A1TM _ T3¢ Mateking, N.N7" - Crater
too' Ne, BOTHS Seco -~ TP JMGYHD Sy 9o 97

Mote- 0.0177"-81t Match N.017"00F Mook ing N .N2N"-CraterirptNose Mot ok
too? Ne. Seco - PR o Myt S weo L 97

Neote~ 0.017°" - Slight RUF 2 Cratering, N,017" o Slipht Notching

tool Ve, Fleveland CM? - Myltf  SMG 1?9

Note- A1 Feeds - Slight Netching

toel Ne, 0750 Sandyite - MR o Mled o S o 7

Note- 0.M2" 2 0.020"- SYight Notch, N.N17" . Slight Notching

tooY No. VP /Yesson FRO - Myti SMMT B0

Note- £ 0.0°7" - Sligh* Notch, 0.0'2" - Sparting

INPI™ nhelow FIMTSH, CUTD COFFETICTENT - and POVFPR data “rom eack test run,
Finisk and chip Mualities are indicatec hy tre ‘nteger correspondirp *n
catapories ertered arcve. These are o' lowed hy the COETETLITVT and POWEP
! usecd in the tor'-Vife, speed equatior ' from “he data “or eack tesr,

AL, of tre ahove values w1’ appear on each line of cata entered and he
FEAD from DO LOYPe strnctured as fo¥lows - -

or each ™MSEPT o
TEPTH 1

Feed

Feed

Feed r
TEPTH 7

Fapd

C‘eed o]

4 A}

over the range ~f Teeds input after lipe £17 arnve

Feed n
TEPTH m 7 pver the rarpe oF depths input after commert Yine £
Tapd 1
eer

A}

Svip a Yine © ar mit in 2 comment Yine ' hefore eack THNRTPT datr set.,
Neyt THRFPT

D DURM I
Tereds

et~
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hlt Skip ete

(Y\F

Fh  FEnter 2 7ero °f no da*a was taver ©ar a partiocn’ar DEPTH and FEED,
Cf7  PRepin entrvs after cormen® lipe 77

(F®  Put entrys in 7 positiors of 17 cpaces each as shoun from Mo tp T,
0h9 1 o g " = A 7
cIn 678901_‘*‘))1::6'79%1?vaFCWOnmﬂ»]qunm79”cmpqqmm1:£7mmw2u:£7an1p'ﬂarﬂ""ﬁ
71 INSEF™ TEPTH CeRED FTNIAY uIp OvF- POWEP
Cr2 INIEY TNIEY NI XY TMTEY INTEY FICTENT  RYPOHENT
C73
Thic line following comment line C7? fs the SKTP Yine hefcre first TNOEPT 201,
201 1 N 2 2 2,0091 .n
211 1 o n gl », PAEA .10
N 1 ? = 1 2.850°R D
comment - A1) data ‘n this file was taven at ™M™ depth of cut.
202 1 1 2 2 2, 0621 i
202 1 & 2 CEE J VLD et
202 1 ) 2 2, SNAL ‘c‘!g
ship
202 1 1 ol 1 2,171 . 21
202 1 > M 1 2.0N07 O
alal 1 2 =4 1 2 NARC .‘7‘\
al-in
201 1 1 ” - 2, 108Q Lun
20l 1 . n > 2, Qa1 Rl
edalll 1 2 N 1 2,000 Lo
stip
205 1 4 2 e e ARIRRIR nn
?r)q 1 ~ 2 4 alRe1ikatel ~2
one 1 2 e 1 D, A7N5 .10
skip
PNF 1 1 2 " 2,0177 .19
ONF 1 o) 2 4 A~ Qan2 1
QOF 4 ) F 1 q.q(\hn ."5C
stip
:')07 1 L] ol o} '\'r)ry)n . L e}
o077 1 e 2 4 ’)'Or)’r‘) el
on7 1 2 c 1 N TRAn LES
stip
sok 1 1 o ~ ~ Aze? 10
j)Q,Q 4 b} ~ ~ QMrc 4
?ﬂq 1 2 o4 2 A A2h f\ﬂ
svip
_')O(') 1 9 2 ~ ~N R . a0
200 g . I T N, AnAn .2
200 ; E " * oLTnan kK
skip
210 4 4 1 1 ~ QAmnR e
210 " ” ! 1 ~,7ang 1R
210 R » J 1 aliede N .12
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skip

skip

a4
D11
2N

212
217
217
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Pata Film: F NTA2ATATA

DIASOMATA! data file 7 for suhroutine '."__DIA*W!P_"O called »v propram TOPT

NOTE : Comment lires in the cdate file are identified at the left,
The number of comment 'iners and thefr placement are fixed hv propram
SORT. FHowever, tre content may be a'tered or ommited,

INPUT the numher of data entries in the orrder specified
below. Trese numbers MIST correspond to the rumber of
entries for each category in fvis cata file,
c11 MSEPTS NIEPTIR NEEETE NFTNTSHS MAHTES
17 9 2? A 2
C12 TMPUT D.O.Cuts ( used in tests to ohta’n data ' after commernt Yine 7N
Ct?  Enter NTEPTYS numbers in thousandths of an inch from the
cy sma'lest INCRFASTNG to the largest.,
60
£ INPUT FFREDs ( used in tests to obtein data ¥ 2Ffter comment Yine 017
C1%  Enter NFERTS rumbers ‘n thourandths of an inck “rom the
r17 smallest INCREASTMG to the larges*.
19 17 on
mI8  TIPUT FINTSPes f obtained from test deta ' after commert Vine £7N
€1 Fpter NFINTOHS numbers irn micro-inchs PMO from tre
r2n smallest INCPEASTNG tc *re largest.
&2 an 105 1?9 2en EED
C2"  Enter SUFFA(T FIMISH, corresponcing to NFTMTSHS mmhers, bPow von
Co”  wou'? Tike them to be outputtecd in the propram.
2?7 Place each SFTNISH on a seperrte line, starting with the smallest
T2t RIT to the largest RMS, Fack SFINISH is allewed 0 characters,
726 startipg ‘r Column 17,
Coh 1 o ’
€27 £72an122MEAT]QN112UEATRAY
A2
TN
125
190,
?50
250+
CP%  TNPIT chip Muality PESTPTPTIOMS on separate Yines up to ©0 spaces wide,
29 Enter NCHIPS lires descri*irg chip catapories used in dota collectior.
20 FEnter the BERT fipst, the WNARST lact, Regirn after comment lire 00,
1 - pgood, all sma'! ekips, no cur’s
2 - fair, 707 small chipz, N grort cur's
? - poor, hird care, long curls, etc.
c» INPUT ITMTTIFIERS for each irsert on seprrate lines up to 80 spaces wide,
C?>  followed hv NATES on test ohservations on a Yire up to A spaces vice,
C?3  Begin input of TNSFF™ TIEMTTFIFR Yipnes after thies comment Yine (22,

38838323372

2

301 too! No. 50717  TRY - N1 LAY Oy OG0 h9D
01 Note- 0.,712" _ Noteh, NN _ Stipht Neteohing
202 too Mo. Carbolov - e A Ny ONMG 1D _ iR

n> Note- ( 0.077" - Sparbing, N 017" _ OYipght Crateripp

B39




20°? tocY No, &07h» Clevelard - P* =« AY 0y O 422 _ W9
02 Note- € 0.077" - STight Notok, N,0°0" - Mokar

304 tool Mo, Clevelandt - Y LAY Oy NMG 20

O MNote~ 0.012"Matcring & Mose Naf | . .NTY.T1¢ 0 UWear, 0,M2N"S1t *atok
305 too! No. Carmet - NN - A1 Ox MMC 4?2 U F

05 Neote- 0.N177" - Slight Sparving

306 too' Mo, 500 Sandvik - NS - AY Ny  ONMG 822 _ A1

06  ‘llote~ 0.012" - Crater, N.N17" _ Notching, N.NN" - Cratering
307 too' Mo, 307HD Firth Sterling CCUAL AT Ox  OMMG U427
07 Nete- 0.012" - Nose Moteh, 7,717" - S)jght Notching

MNR teo? Yo. Valenite - NS ~ AY Oy MM 19D
08 MNete- 0.012" - Slipght Notch, N.017" - S1ight Sparlting
200 tool No. Newcomer - NAND ~ AY Ox MM 1990

N9 Note- ( 0.017" - Slight Noteh, N.017" _ Mose Vear
210 too! No. 50900 Kernametal - 0RO - Mplti M 120
N Note- 0.012" - Slight Nose Notch, N.N17" - S1ipht Sparking

211 too! No. Seco - TPAN o M td A 2o 97
1 Note- 0.0n*2" . Siight Meteb
217 tool MNe. Secc - P15 -~ Multd mnes 95 _ 97
17 Neote- N.017" - (F Craterirg & Slight Moteh
212 t,00? Mo, Cleveland - V2 o Mg Vo AL
17 Note~ A Feeds - Cratering
EREL tooY Yo. Cleveland - LRI L TR o o
Mo Note- £ 0.0'T" - Slipht Noteh, N.OPN" - Crater
215 toc! No. ©101'°7  Sandviv - NIs o Mgt mMe Pt Lo
ie Mote- 0.0*7" L S1ight Yeteh, 0.020" - S1ipht Crater
274 too? No. Sandviv - N0 o Mgt ONMG P R
1F Note- N.N'2" - S1ight Mratering, 0.020" - Cratering
7 too' Mo, "OTUN VP /Wessor - AON M1t I 2o F
7 Yote- N7 L Slight Sparlking

Con '

(")F

el TPI™ helow FINISE, CUTP | CORFRICTENT | and POW'™ data from eack test runm,
™7  Tipisk and chip Muaities are indicated hv the ‘rteger correspording *o
roe catapnries enteresd ahove., Thece are Followed by the CORFETCITMT and PAICD

ma fused o the ton'-1ife speed equaticon Y from tre data for eack terst,
eS|
™ AT, of the ahove valnes will appear on eack lipe of data ertered ond e
N BEAD from NN L0 s structured ne F0)Tows - -
i
rnr Yor eachk THMeRTT U
rhe TFR™
~H L Feed
a7 Feecd 7
8
can Teed n 1 ayer the rarge 0F feeds irpnt after line T17 ohave
sn TePT D
5 Fepn *
e Teed D
[ alie]
B4O




ki Feed r

5

56 TP m ( over the range of dentks inpu* after comment lipe 77" °
57 Feed *

8 cee

59 Skip a line / or put ir a2 comrert line ) hefnre each TNSEFRT data set.
0f0  Next INSTPT

%1 EPTH 1

62 Feeds
062 ete.
RL Skip etc

hs

(hF Fnter 2 zerc if no data was *talen for a partienlar TEDT! apA BOET,
(r7  Begin entrys after commert Yine 32
(R?  Put entrys in 7 npositiors of 'O spaces ezch it shovn from (BN to 770,

N 1 ol > i3 £ A 7
70 A7RAN12UKATRAN I ANGATRAN12ARATRAN 1 D2EATANATAINEATANAIIINCATANN 12210172
71 IMSEFT TEPTH FEED FINTSH o i 4 IO pme R
12 NTEX ™y INTY TMIEY TNTERY ETATENT EYPOoyENT
2
Tris line “ollowing comment lipe (72 {isg the SKYP lipne hefore firct TNAFRT 209,
0o ! k ? ? 2.8048 .00
201 ! 2 2 >.ano Rk
N0 1 2 Iy 1 2,97222 ald
comment - A1) data in this fide was talen at ONE dep>» of cut,
202 ) 1 ! ?.anNAa el
Risk 1 ” ? ! 2,700 R
200 1 ? " 1 2, AT7R .15
skip '
Kk 1 ? i 1 2.9917 .on
ElE ’ e n 1 ~,025€E L2
207 1 ? h 1 2,210 7
skip
Rl 1 1 g » P04 .18
201 " ” I > n.eean LR
’50‘1 bl > h 2 ’)"77’7‘) i
ship
M5 4 B ~ 2 ", 729 R
08 1 2 o 2,700 .2
ne 1 2 o 1 2. 0N edl]
ship
20F 1 1 ~ o) ’).QQ’)? ek
Rl " ol g " o 00AK2 KR
F s 2 - 1 2. 7070 e
skip
07 ! A ” ? 2.008n0 .15
N7 1 ol ? . 2,N1ng8 icla)
?D"' 1 2 " 1 D, A7eN0 '1')_1
svip
218 4 1 ~ o} ~ 8nn2 L1n
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212

219

2192
PN

21N
21
WY

24¢,
21E
24

214
PRNA
21F

217
2147
217

]

-

9

J

>

>

D9

S 72oAaR

a7 Ql

2,00FN
~ R70R
5.7093

2 one
ﬁ'0ﬁ7<
P.TEA?

2,1000
. 810
2, nnfF

2,776n
N faQ2

~ pdaq

~ o7Thy
S ThER

D, 58722
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Mats "fler T NTATCTATA

MOTE : Comrent lines ir the data file are idertified at tre left,
SORT, However, the content mav he altered or omited.

INPIT the numher of data entries in the order specifier
below. These numbers MI'ST correspond to t+2 numher of
entries for each category in this data file,
NSEPTS NIFPTHS NFEETS MEINTSES NV TIPS
Q 1 2 [ 2

C1? TMPIT D.0.Cuts f used in tests tn ohtain data Y after comment Yipe 7V
(12 Enter NIIPTES numhers in thousandtkrs of an irch from the
cal smallest TNTREASING to tre largest.

AN
s TNPUT FEEDs ! used ir tests to ohtain date Y after comment Yime 777
C*f  Fnter NFEEIS numrers in thousandthe of an inck from tre
c17 smallest INCREASTNG to the ‘argest.

12 17 "0
re  INPUT FINISHes ! obtained €rom tes* data ' arTter commert Tipe 07N
e FEnter NFTNISH® numhers in micro-inchs PMS  from ‘hre
€20 smallest INCREATTING to the larpest.

£2 an 108 180 25N REd)
e Fnter SUFFACY FINIS!P, correspending tc NFINISES numhers, how vou
Co>  would like them to he ontputted in the program.
(22  Place eacr SFINISY on a seperate 'ine, starting with the smel’est
cou PMS to the largest RMS. Each SFINTTY s allowed N characters,
e starting ii Column 7,
CoF 1 ” )
€27 F78an0122W5RTRIN1PNGATRAN
(o)
Ay
17e

2238389313233 2

+ O

2

als
250
ELNA Y
e NPT chip Tuality DRACRTPTING or separate lines up *o 57 spaces wi-e,
T™ Enter NVTPS Vipes descrithing chip catapories used in data collectieor,
20 TFrter the BEST Firet, the WORR™T lart, Begir after commer* Yipe 70,
' - good, a'l smal’' chips, no curls
? - fair, 797 small chips, 207 short cur's
? - poo~, hrird cage, lorg curis, otce,
31 INPI™ ITENTTFIEPS for each insert on separate lires up to ?° spaces wide

+

C32  followed hv "OTFS on test ohservations  on a Yine up to 90 spaces vide,

C33  Begir {rput of INSFRT IMMMN"TFTER Yipes after tris comment line (272,

uo1 toe? HO. 8N72IN (‘arho’oV - gAY Oy NLle TER I
01  Note- 0.9797"S1t Hetek, 0.A177.S1% Yotoning, N.AP0N-S1t Craterdtar o
N2 teo' Mo. Carmet - TANY - AY Oy DNMG 4?0 L E

n- Note- N.MIRT o Shipht Notek, ".N77" - Notehing 2 BIF

PIASSTATAY data file 2 for suhroutine D DTAMAID 55 called kv propram 5077

Tre numher of comment lines and threir placement are fixed by prograrm




~

~
~
~x
~
~
N
~ o~

~ ~
o
(g 37
rfe
TEF
~
~ 0

~ A

hn2
02
Loy
nh
o5
05
LOA
CAh
un7
{j'?
nna
or
Ao
1

too? Mo, Firtr Sterting CCMAZ AY Oy TNMG 137

Nete- N.0'7" - Mose Noteh, N.N7" - Sparkire

tco' Vo, Nev:~omer - NAND L AT Oy MM 43?0

Note- N.012-01¢ Notch & RIT N N1707¢ Vivparian 0 NN Moteh & (T Nef.
toc? Me. SN Valerite - ht . AY Qv TV W93

Note- 2.0°7"~ Vibratinn L Meae Meteoh 0, 07N"2 S+ Nateh & Sparbkire
teo Ne. Teco - TN L M e - hu»s - 27

too® Ne, Secn - TPIS - Myled o s o 97

too” Me, Sandvit - LI SRR A ™IV D Las

teo! Ne. VP /Wesson - L90 L Myt DAMMG P O F

Merte- 0.N*2" - Nose Tip Notch

TP helew TTNISE, FHID  COFFRICITNT, ard POW R data from eac™ test run,
Finish and crip Mualities are indiceted »v the ipteger correspondire o

~atagories entered ahove, These are “ol'nuwed hy the COFTETCTEMT apd DOLFDR
userd in tre tae'-Ti%e, speed equation '

’

from *re rata For epank teoeot

LL ¢ rhe amove values will appear on eack lire of data entered apd ke
PEAT fram DN LOMP o structured as £r'7ons -~ -

For eack THORTT

TD"‘U “
Feed 1
Feed ™
Feod r f cyer the ranre of foede ‘nput afte~ Yipe ©°7 aheve
ianichan S '
Teopd *
Feed 7
Teod pr
TPo7H m " oyer the ranpe nf daptra Spoit after comrent Mine 0100
Foed 7 l
Sirina Yine Coar prt fnoa cormert Tiee Y hefare eack TNTTTT datn set,
Yoot T\Y“’\"U‘
TEpTe oo
Feoc-
22l
Skhip etn
Enter a z2erc 27 prooAdata yos taver fer oonartienTar FPTH and FEFD,
Bppir prtrve oo Aprmont i TR
Cid prt vy~ - r_—.”if",-\rwn ~ & b spanee pamb A akrgn frm Cf\q A TN
. - 2] : - ¢ -~
Bl




C7N ATRANDINCATRONIPIUGATRON DAYGATRANIAONRATOAN 1P INEATOAN IINERTONNIAINCL70N

C71 INSEPT TFPTH FERD FINTSH e Es - POLE®
C72 INTEX INTEX NEY TNIEY TNTEY TICTENT  EYPONENT
73
This line fo)'owing comment lire C72 is the SKIP “ine hefore first THSEP™ nnt,
nna 1 1 g 2 EPGLER .26
ups 1 2 ] 1 2, 10R" L
uo‘ 1 b} r - ‘3‘0’\7?\, .f’h
comment - A1l data in this file was tawxen 2t ONT depth of cut,
bn2 1 1 2 2 2,007 o0
uno 1 ol 1 o) ﬁ_do'm .on
oo 1 ? £ ? D hres Do
skip
ho? 1 1 It g 2 .N0AN Rk
hn° 1 2 h 1 aledede/ S el
nno 1 2 n 1 DTN .0
skip
hoh 1 1 > 2 el elalalel 00
nnl 1 D h 2 ').D«QA L2
unh 1 2 it 1 > o6na 2N
=bvip
"ng 1 1 ] 2 5 Pann a7
Al 1 o 1 2 eI ielote e
nne “ 2 n ~ 5,017 k]
sbip
gl 1 1 -~ ] 2 AnED .on
yNA 1 ~ N ~ DL RRI” L0
uoF 1 K n n n.nANN .nn
skip
un7 ! ! N 2 DLTEND LF
un7 1 ” It 4 D RFENT .o
nn7 . > ) n n,0NNN .00
stip
nne N 1 h 1 2,710 s
nnK 1 e 2 g S RR27 el
nne 1 2 o Bl ’).Q(\"ﬂ' ,19
chip
nnn 1 1 gl a 3, 0930 A0
"N 1 ~ 2 1 ﬁ.(v,fv-jy L 1°
nnn 1 2 " o ~, ANNn2 ,On

045




Pata Tile: TORANDATA
1 ROUDATAY data file 9 for subroutine POIND c2’led »v prapram AT 0
-
m

Ch NOTT s Comment lines ‘n the Aats file are idertif€ied at tre left.

165 The numher of commert ‘ines ard trefr placemert are fixed hy praprom
ch SORT,  Powever, the contert mav me altered ar cmmited,
c7
03! NPUT the numher of data entries ir the order specifiers
M below. Trese rumbers MIST correspond to tre rumher of
CH entries for each category in tric data file,
(A NSEPTS MITPTHS MEDET™R M TNTSER MIHTPE
7 1 i F ?

ceo INPIT D,0.Cuts 7 used in tests to mhtain data Y after anmment Time M0
c1? Pnter NTEPTHS numhere in thouserdtrs of ar fnex from tro
con smallest INCREASTG o the larges®,

£0
c= TNPU™ FEFDs 7 used in tests *o obtain cdata ' after comen*t *ipe ©°7
r1%5 Fnter NFFRIFE rumbers in thousandt s of an ipek from the
£ smalest TNCREATSTO *to the larges®,

1? ary ?O ’)‘)
a9 THPUT FINISHes /1 ohtained from test Asta ) after commer*t lire 70N

717 Fnter NFINISID numhers in micro-inchs PMY from “he
o smallest TNOWEASTNG te the larpgest,
A2 an 100 10n ~8A 271
7 Erter SURFATE FINISH, correspondirg to NETMTOIE pymeere, hoy vy
77 would live trem tn ke outputter in tre prograr.
CPT  Place each SFTNISH on a seperate lire, startirp uith tre smallegt

it S to the Targect PMR. Fach SETNTISH {r alloyerd *N characters,
ot starting irn Tolyme 10,
lalatd 1 2 2

[aleiad Lvoﬁn197nqgvﬁqnadjkhgn3qq

[Se]
I
17)['\
e,
jelaitt
TN
e T ehip Nuatity IRATPTPTIONT, on separate Yines up to O0 spaces wide,
e Frter NOWIPST Yinpe Apnorining chip cataporics psed ip data onllactior.
0 Frter the BEST firct  tha PNRAT 1aa¢, Teopirn 2€ter comment Yipe £I0
To-gond, all ema’) ehips, e oenrir
T - falr, 70T gma?T ehins. D" ghapt eprle
Yo~ pner, Rird cape. onp cur's, oto,
2 INPUT TITHTIR TR for eack insert or serarate {pes up to 90 spaces uide,
R4 follomwed »u MIOTTT an teet akservat icpe or 2 Yire up ta 20 spaces vide,
?7  Begir Input of TPIFRT TIENTTIFTOR Vipae after this onpment line (22,
501 ter Mo, Carkodev - BNEo AT Ny BYMG N2 _no
o Mote- 50177 2 7 AP L Cratoring, N7 L Mateking
FN2 0 tont Ne, CTTT alepiee o YAT - AT Py RNMG 12
no Hotoo o071 oA AN Ciipht T oHetek, 0,077 Stight Noteh

Bah




3
35
CF
7
28
20
Cho
(elB
o
cL»?
i
che
~hA
7
che
U
=N
(F 1
-
(Y;?
c
<4
7
ootal
(633
AN

4

6o
rF2
o3l

RF
"7
o}
0h9
C70
cr1
72
2

5072 too?! Mo, Valenite - N - AY Dy RMMG D

02 Note- 0.07" - SYight RIF

501 toeY No. Creenleaf - Ci+ - AY Dy LA A "2

oh Note- 0.0'2"S1t CE Def, 0.MY7"S1t BIW A Vineation, 0,020"-Vikratire
505 too! Mo. 5075F  Fennametal -  OR"N - Mplti Py B2

05 Note- 1.017" - S51lipght Cratering, N0.0°°" - Cratering

506 too? Mo. Sardviv - UL CSAAA DATRAC u2
06  Note- 0.017" & 0.022".81t Notch,0.017 81t BIE,A AN Come Yirraricr
507 toe! No. 50757  VP/Vesson - A0 - Mt a0 o el

07 Note- N.017" & 0.020N" - Some Vihration

INPU™ below FINISH, CHIP, PAFFFICTENT | and POWP data “rom each tes* rar,
Finish ané chip Dualities are indicated by the irteecer correspondirg ¢r
catagories entered ahove. These are followed ry the CORFTTIOTEMNT gnd LYool
! used in the too'-1ife, speed equa*ior ' from *he Aata for eank test,

AL of the arove valves vi'Y appear on each Yine n€ data ertered and bo
FEAD from DN LOCPs structured as “o''ows - -

For eack THSFPT o
IEPTE 1

Feed

Feed DO

‘e

Feed n 1 rver tre rarge 0 feeds ‘nput after “ire 77 avteove
[EPTH °

Feed 1

Feer

Feed n

W

TEPTH m  over the range of depths inpu*t after comment line 3! D
Feed 1
Svip a line f or put in a comment ‘ine ' hefore encr TNSFRT data set+,
Mext IMSTRT
TEPTH 1
Feeds
ete.
Svin eta

Fnter a 7ern if pe data was taken for a perticular ™PTH ans TETR,
Begin entrys after commert Yipe 77

Put en*rvs in 7 positiors of 1N spaces each ac shovn ¢ Yot T,
1 ~ 2 1 5 2 7
ATRAN 1P MMBETOANIIINEARTEAN1IUCATRANIDINEATANAININCE TRANT1DIYERTRAN 1921 0E7 AN
INSEF™ TFPTH wern FTNISE i MFF - POWP
INTEY TNTEY T™MITY TITEY "y Yoo FXPONEHT

B47




Tris Vipe “0)owirg commert Tine T2 is tre VTP Tine hefare Sirgt TNORDT caq

50, 4 1 Al al oL.nnnn el
5N : > ~ S LIT OF
o 1 2 N gl 2 f09 I
Hob 4 b 2 1 ':mvﬁr’ :16
comment - AV data ip tris fi7p une raben at MNT Adepth 0° cut,
502 " ‘ & A n.o0nn .00
507 4 5 - 2 2, 1NR2 e
%O’) 1 = hi -~ 2 NAhN els]
=" ; : 2 A IE AR
skip
507 " ! w N ~,NNNAH Nl
502 * ~ K L L
jotaln? El ol " la/ ‘).qqqo "w
=n° " !: " " 200 o0
skip
rﬁ,‘.'l 4 1 1 Pl IR KatsAnd D
QOU L] - 2 2 7:F'\7q .’ﬁr
oYl - b - 3 PR o Lo F 1o "\ﬂ
LAl 4 ! 2 A,.qq’)r' "\Q
cip ) ’ .
- ops ) ) n n n, NN NN
ane * % . 2 N7 loled
ol 4 b} - ~ ’J: TATh :?R
onre “ 4 = 1 R Relirie 2
stin
et 1 “ 1 2 2 2970 2
r/r\,f 1 ~ = > ’)."1"() .‘J“,‘
.;,m” . - \ o) '):Q:r\h :?1
onz . ) ;, “ 2 N ek
slip
£n” | | g A A nnna N0
e - - -~ ~ s P02 40
ring - 7 H] 1 ’\.f\'v‘,‘} -"31
c~ 1 ' - s '7""7';—\ qﬁ

B4y




n(’,u;, r‘.'"‘-,: TOTOTPATA

C1 TRIMATA! data file & for subroutine TRIAMALT called »v program SN°7 °
€2

c3

C4 NOTE : Comment lines in the data file are identified at the left,

653 The number of comment lines and their placement are fixed by prog-am
o6 SORT. However, thre content may be altered or omm'ted.

c7

3 INPUT the number of data entries In the orcder specified

™ helow. These rnumbers MUST correspond to the numher of en*ries

cn for each catepory in tric data file.

RN

NSEFRTS NTEPTHS NFERTR NF TMISHS NAITPS
7 1 2 [ 2
€12 INPU™ D.O.Cuts ‘ used in tests to obtain data ¥ after comment lipre 7%

€12 Enter NIFPTHS numbers in thousancdths of an ‘nch from thre
Ci14  smallest TMCREASIMNG to the largest.
200
1€ TNPUT FEEDs ! used in tests to ohtain data Y after comment lipe ©7
C1%  Enter NFEEIS numbers in thousandths of an inck from the
cr7 smallest TNCPEASING to the largest.
20 22 7
C1R  INPUT FINISHes ( obtained from test rdata ' after commert line €20
C17  Enter NFINISHS numbers in mifcro-inchs PM5  from the
C?0 smallest INCREASING to the largest.
180 250 230 275 500 AON
21 Enter SUFFA FINISH, correspondirg to NFINISHS numhers, how you
22 would like them to he outputted in the program,
C22  Place each SFINISH on a seperate line, starting the smallest ®Mo
ol to the largest RMS, [Lach SFTNTSE is allowed 10 characters,
€5 starting in Column 11,
C26 1 2 2
€77 A7800123U5ATBON123NSATAAN
1254+
250
2504+
250 0N
50N
500+
"9 IKPUT chip Ouality DESCRIPTIONS on separate Yines up to 50 spacns wide.
CP7  Enter NCHIPS lines describing chip catagories vsed ir Aata collection,
C>0  Cnter the BEST first, tre WORST last. Bepin after commen* Yipe 720,
1 - good, all amall chips, no cur's
? - fair, 707 smal) chips, 20% srort curls
3 - poor, hird cape, long curls, etc.
OEA INPUT ITENTIFIEPS for eact insert on separate ‘ines up tn PO epaces vide,
C32 followed hv NO'ES or test ohservations on a lire up to 80 spaces vide,
C33 Begir inpat of THSEPRT TTENTTFIER 1ines after this comment Jine €27,

101 tool NN, rarholoy 570 - AY Ox  TMMWM RO L B85 fhaup: 24
N1 Note- AYY Feerds - Screcching, N.07272" - Mose “ear, N.027"- Spar'irpg
N> too?! No. TRV N9 - AY Ox  TNMG  8h3 _F rhng. 2n

02 Note- 0.077" - Slight Sparvirg




N7 tool MNo. VYalonite VDT - A1 Ny TNMT o 6n0 fathn. 20
n?  Note- 0.,0'7" < Nose tlear, A*) Teeds ~ S1ipht Sparving
100 tooY No. Valenite Y27 - A7 Oy TMNMM  £L2 _ER O (Wt 2
0h Note- A’ Feeds - Screeching % Tparting, £,.027" _ Npose Def,
105  toel Ne. Kennametal NGO . Myltd  Tiw an? fhahn, 2
05 VNote- AlY Feeds - Sparking & Screeching
10A too! No, 507?75 Sandyit BIR L M TS TN ThR o7 faann, 2
06 Note- A1l Feeds - Mose Wear
07 too) N, Widalon THEIT - Atr THMEO SN2 LA rhanng o
A7 Hote- N.OP2M - Moco Vear, 3 N.M7YY - foreeching ! Spartving

o2

T

ogls NPT relow TINTSH, CHIP COEFFICTENT, ard POWCP data from eack test rmir,
C?7  Firiceh and chip Qua’ities are irdicatec hv the inteper corresponcing tn
£79  catagories entered ahove. These are followed hy tre CRFFTICTENT and POWC®
N fused in the tool-1ife, sneed equation Y from tre dates for each tert,
rhn

A ALL of the 2™ove values will app=ar on each line of data entered and ke
ch» PEAD from DO LOMP s structured as o' lows - -

2

QR Feor each TNSFPT

rhs rp™

s Feed °

che Fapd 7

Lo

chn Feed r [ over tre ranre c© feeds input after lire 17 akeve
mn TEPTH 2

e Feed *

> Foed O

™2

en Feer n

mc “ s a0

~f TEPTH m { over the range of depths ‘nput after comment Yine 70 D
.7 Feer 1

o

Mo Skip a2 Tine / or put ir 2 somment Vine Y mofape pash THEERT data set
/N Neyt THRETT

e reTH o

rao Fendts

a2 ete,

A" Skin etn

rac ‘

RA Ernter a 7erc !¢ re datn yas "nher Tor a2 porticplar TVPTH qnd TRED,
h7  Begin entrys after commert line 77

CA%  Put entrys in 7 panitiore of 0 epanec eack ac showr from M0 te T
Mo 1 ” E " = [ 7
70 ATRONADINEATOAN T NDIERATAAN 1IN ER ORI A2 IEAT AN 2L E S TRAN 1 ITUSATRAN 12210 797
C71 TNSEFT EPTH PR RS E Farro e - POVER
s INIY THIEY TNTEY TNTEY Moy FTOTEY EXPONENT
r~7o

B O




This line following comment line C72 j§s +the SKTP line hefore first TNRFTT 1n1

"1 1 1 g 2 ERERNL .18

191 1 p y 2 2,822 .19

101 1 ? h ? 2. 8hAF 25
skip

102 ! ! ? ” 2.R9A2 .07

107 1 2 L 2.84RN .2U

102 1 ? 5 1 2.7017 .12
skip

107 1 1 h 1 2.8015 N7

102 1 2 o 1 2.2an72 .10

103 1 ? 2 ! 2.ehn7 .N5
skip

100 1 1 2 2 2.70970 S

104 1 p) ] 2 p.ATPN .05

100 1 2 g 2.R%20 N8
skip

105 1 1 2 ? 2.9RA .19

115 1 ° h 1 2,9206 LN

105 1 ? N ° 2,877 .22
skip

106 1 1 » ? 2.7120 B

10A 1 2 y 1 ?.R%0? L1

106 1 2 5 1 ., fng5A .0
skip

n7 1 1 2 1 2, 7815 LI

07 1 2 ol 1 2,796 .18

107 1 2 h 1 2,819 OF




o)
N

29

3R3ARA

™ . (o4 T lapd
rakel oS D OATPATE

SQUPATA! data file £ for suhroutine SCUARE cal'ed W program SORT D

NOTT : Comment lines ‘r *bte data fi7e are identified a* the left,

The numher of ~omment Yinec an” treir placement are fixed by propram
SORT. However, tre cortert msv he altered or om'ted.

TNPUT the numher of data entries ir the order specified
helow. These nurhers MIST coprespond tc the mumber of

C10 ertries for eack category in thic data file,
o NOFFRTS HITETE MWEE T WINISIS NOTTPS
h 1 ] A )
C1>  INPUT DO, Cuts f used in teste tn ahtain da*> Y 2fter comment Yipe C14
C1?  Enter NI’ED"‘PS mmbhers in trousapdths of an inch from the
c1l smallest THCREASTNG to the larprst.
alaly)
£ie, INPITT FEEDs  / use” in tests to obtain deta Y after comment lipre 17
Il Ernter NFEEDS rumbers irp trousandtvs of »n nch from the
C*7  smallest INCPRASTMG *n the largest,
) a3 eled
[ b
C1®  INPUT FINISHes ! ohbtaired from test da‘ta ' after commer® Yipe 2N
Ci1n Erter NFINISHS mumhers in miero-inchs PM3 from the
a0 smallest INCREASTNG *o the Tarpes*,
180 oen 279 278 500 A
21 Frter SURFACE FINISH, ecorrespondire to YW INTTIS rumbers, how vou
C2? would litie them %c be cutputted ir <he program.
P23  Place eachk SFINISH on = se tnmfn Tine, cforting with tre smallest
col BMS tn the largest P Tagk SETHICN o a0 Toaged 0 characters,
A5 starting In Cotumr 7
CoF 1 2 K
o f72q0193ng67qnq1pvu;ﬁvaqq
1954
nen
250+
5N -EAN
[Nals!
Aala¥
et NPT ohip Qual ity TRSARTETIANS or gerarate lines up to 80 spaces wire,
~nn Frter NCHTPS Yipe: decarinineg ohip ecataperies ysed in data ecollectior,
£ Fpter the DUAT €ipat  pre [nOeT asat, Bepin after comment Tine T30,
T - pood, a'l qra’? ~hips, pre ocur's
? fatr, 707 smal? ckipe, 257 start eprde
? - poor, ™ird care. Tong curls, etce,
QS INPI™ ITENTTRITIE fop eash insert or cenarate lines up 0 A0 spaces wide,
o follower hy NTTT op tect observationg aroa lipe up te 90 spaces wide.
3 Begin input of TNOFPT TTINTIFITD lipes pfter thic commert line (77,
201 toal Ma, TA09° Sandy il nte L My SR A0 LT (y1hn . 200
N1 Note- A1 Ferds - Spartineg, > A.0A07" - NMose Def,
N7 toa? MNo. Rprdyil N5 L MyYEs SN ANY 71 (habny oY

n° Nate-

=
Al
.




207  too! No. Seco TP1S - Mults SNMM AL 27 (nian: o
02 Note- {{0.7n”°3" - End Sparting, 0.027" - Screeching

204 tool No. Widalon TK*® - Multi SNM+ AU _ A flann, 0
o4 Note-
c2h
35
C36  INPU™ hwelow FINISH, CHIP, COEFFICIENT, and POWR data from each tes* rr.
C37 Finisk and chip Qualities are indicated by the integer corresponcdirg to
C3%  catagories entered above. These are followed bv the COEFFTICTANT and DOump
C?9 / used in the too'-life, speec equation ) from the data for each test,
thn
011 ALL of the above values wil1 appear on e2ch line of data entered anc »e
ch?  FEAD from DO LOPs structured as follows - -
>
cit For each INSTPT -
the TEPTH 1
Cub Feed 1
cu7 Feed ?
(8
chn Feed n ( over the range of feeds irput after line 17 arove
65 TEPTH 2
e Feed *
o Feec 2
02 .
=l Feed r
10230 N
A TEPTE m / over the range of depthrs irput after comment line 7t
=7 Feed 1
aste
™" Skip a lire ! or put in a commen* line ) hefrre eack TNSER™ data ser.
CFY Mext INSERT
F 1 TEPTH 1
o) Feers
k2 etec.
TR Skip ete
rRe,
(Fh  Fnter a zero ‘f no data was taven for a particular "FPTH and FRED,
(7 Regin entrys after comment line 72
CAR%  Put entrys ir 7 positions of N spaces each as showr from ™2 to M,
ChH" 1 2 2 j 5 A e/
70 FTRO012MUSATBAN122USATRON 12UKATRAN I V25ATRNN 10 INBRTRAN 19 2UGATRAN 1 22)1EA7aNA
71 INSEPT  TEPTH FFED FINICH HIP 188208 POW P
C72 INIEX INTEY INTEX INTEY TNTEX FICIENT  EYPONENT
73
This line following comment, Yine (72 is the SKIP line hefore first INSEP™ 2n-.
201 1 1 o 1 AT .00
207 ! n ° 1 2,710 .20
21 1 2 " 1 2,556 .06
skip
~nn 1 1 " ? DL eon .10
B53




S‘I i D
skip

oo
g

207
207
202

20N
o0
alal

[}

ipR =i d e 4

D rnAr

ISR Raled
D A1R0
AR

D F2nh

"1.'7;“: 4
DR

2 Ton

mn

n

17

nn




Data File: R_DIA%ODATA

o DIASODATA! data file 7 for subroutine T DIAMOND 20 called by program "0PR7
c2 - -
C3
CU NOTE : Commert lines ir the data file are identified at the left.
o} The numher of comment lires and their placement are fixed by progranm
(o SORT. However, the content mav be altered or ommited.
c7
ce INPUT the number of data entries in the order specified
c2 below. These numbers MUST correspond to the number of
ci10 entries for each category in this data Tile.
c1 NSERTS NDEPTHS NFEELS HFINISHS NTHIPS
7 1 3 £ 3
t12 INPUT D.O.Mute ! used in tests to ohtain data ) after commert Yine 7%
c12 Enter NLCEPTHS numbers in thousandths of an inch from the
oRRl! smallest INCREASING to the largest.

200
INPUT FEEDs [ used in tests to obtain data ) after comment ‘ine 717
Fnter NFEEDS numbers in thousandths of arn inch Trom the
smallest INCREASING to the largest.

20 22 27
C18 INPUT FINISHes ! obtained from test data ) after comment 'ine C20
¢ Fnter NFINISHS numhers in micro-inchs BRMS from the
c20 smallest INCREASING to the largesti.

1890 250 330 375 500 500

ca" Enter SURFACE FINISH, ~orresponding to NFINISHS numhers, how vou
c22 would like them to e outputted in the program.
"3 Prace each SFIN1SH or a seperate lire, starting with the sma’lest

YO
- e s
~1 N

con RMS to tre largest RMS, Each SFINISH is allowed 10 characters,
c2s ctarting in Column 17,
C2€E ] 2 2
C2T O CuN0122U56THRD12SETHNQ

1254

2590

250+

250-500
800
500+

co8 IMPUT chi» Quality DESTRIPTIONS on separate lines up to S0 spaces wide.
can Enter NCHIPS lines describing chip catagories used in data collectiorn,
C2C Enter the BEST first, the VWORST last. Begin after comment line (R0,

1 - good, all small chips, no curls

2 - fair, 707 small chips, 307 short cur’'s

3 - poor, bird cage, long curls, etc.
ch INPUT IDENTIFILRS for each insert on separate lines up to 80 spaces wide,
€32 followeo by NOTES or test observations on a line up to 80 spaces wide.
£33 Begir input of INSERT IDENTIFIFP lires after thris comme~t line C33.

301 tool Ho. TRW N85 - A Ox cHMC AU3 - E (4140 347




4]
Dl
~

DAY YD YO o
NN N anon
N — D I m -3

oy o
bal
(W8]

CFH
Chr5
res
re7
rfe
ren
cTo

(UV]

N

Oi Note- C.020" - S'ight Sparking

302 too! No. 30024  TRW 018 LAY Ox CHNMG FNZ - CFY o (Uyo: o
02 Note- 0.027" - Slight Sparking

303 tool Ne, Sandvik T o Myt Chmre Faz - ™ (4140: 200
03 Note- A!! Feeds - Slight Sparkinge

304 tool No. Sandviv e o oMped ot Fuz . 7 fhahc, 2w
o} Note- 0.023" - Stlight fnmarking

age tool YNo. Seco TP2Y - Multd oG Ai3 fugrn: gy
(035 Nete- AY'! Feeds - Slight Sparking, 0.0°7" - Mose Wear

of tool No. Carha’ov 560 - Multl oG LR ruaan, a2
07 Note- C.027" - Virration % Sparking

nT tool No, Carboloy 560 - Multi caMs £y - Fp 120 200
7 Note- 0.020" - Sparking

INPUT nwelow FINISH, CEIP, CCRFFICIENT, and POWER data from each test -ur.
Finish and crip Qualities 2 icated hy thre integer corresponding to
catagories entered a“ove, These are fc¢llowed by the TOSFFICTENT and POWEP
' used in the tool-life, spoed ation ) from the Aata for each test.

ALL of the above values wil) appear con each Yine of cata ertered and he
REAT from DO LNOPs structured as fo'lows - -

PAar each INSERT -
CEPTH
Teed

Feed 7

Feed n 7 ogver the range of feels input after lire C*'7 adhove
DEPTH

Feed 1
Feed 7
Feed r

DEPTH m ( over the ranpe ¢of deptra input after commen®

Feegd *

-

“wip a line { or put ir a comrmert Yire ) Defnre each ITHSEPT data set.
Hext TNSERT
prpTh 0
Fecrs
etc.
Skip etc

gnter a zero ¢ r~ data wac *aver far oa particulpr DEPTH and FEED,

Bepin antrys after comment Yime 772

Pyt entrys ir 7 pnsitiers o "2 apaces each as skown from CRQ to C77.
1 ? 2 i c ‘ 7

COPNNIRINGATIRANIDIUAA TANNI DT AT R s DGO AN TR D2 NCATANNIDINGETEN




C71 INSERT DEPTH FoRT FInioH cHID covr. POWEER
C72 TNDEY INDEX TNDEX NPEY INDEY FICIFNT EXPONENT
c72
This line followin: comment Yine C72 ‘s the SKTP lipe hefore Tirst INSERT 201,
301 ] 1 2 1 n.6E8 b
301 : 2 h 1 2.u871 .02
301 1 3 3 1 L. lugse P
skip
°n? 1 1 > 3 2.7097 0
S22 1 2 W 2 2.7€04 L1A
32 1 3 5 1 2.F580 R
skip
303 1 1 2 ? 2. T50F .13
302 | 2 ! 1 2.078a 25
203 1 3 5 1 27T 21
skip
301 1 1 2 g 2, fun= .?1
304 1 2 5 1 2.F045 L2
204 1 2 i 1 2.Fun3 27
skip
205 1 1 b 1 2.007¢ .20
20€ 1 2 - 1 2.677h L1
205 1 2 1 2.F212 L
skip
2Ah 1 it 1 2.7081 (e
or 1 2 2 1 2,708° ne
20F 1 ) < 1 5 A5 11
skip
307 1 ! 2 1 2.7171 Lo
N7 1 2 ! 1 2.7017 08
207 1 2 5 ] 2.F777 00
B57




Data File: R DIASSDATA

C1 DIASSDATA( data file 8 for subroutine D_DIAMOND_5%5 called by program SORT
C2
c3
C4 NOTE : Comment lineg in the data file are identified at the left.
Ccs The number of comment lines and their placement fre fixed by program
(o &) SORT. However., the content may be altered cor omnaited.
cn
c8 INPUT the number of data entries In the order specified
co below. These numbers MUST correapond to the number of
Cle entries for each category tn thisg data file.
Cli NSERTS NDEPTHS NFEEDS NFINISHS NCHIPS
4 1 3 6 3
Cl2 INPUT D.O.Cuts ( ugsed 1n tests to obtain data ) after comment line Cl4

Cl3 Enter NDEPTHS numbers in thousandths of an inch from the
cl4 smallest INCREASING to the largest.
200
Cc1l5 INFPUT FEEDs ( used in tests to obtain data ) after comment line C17
Cl8 Enter NFEEDS numbers in thousandths of an inch from the
cl17 smallest INCREASING to the largest.
20 23 27
cis INPUT FINISHes ( obtained from test data ) after comment line C20
Cl6 Enter NFINISHS numbers in micro-inchs RMS from the
c20 amallest INCREASING to the largest.
180 250 339 375 508 6020
c21 Enter SURFACE FINISH, corregponding to NFINISHS numbers, how you
C22 would ltke them to be outputted in the program.
c23 FPlace each SFINISH on & geperate line., starting with the smallest
C24 EMS to the largest RMS. Each SFINISH i8 allowed 1@ characters,
cz25 gtarting tn Column 11.
C26 1 2 3
C27 6780012345678901234567862
125+
25¢
250+
250-500
500
500+
c28 INPUT chip Quality DESCRIPTIONS on separate lines up to 58 spaces wide.
Czo Erniter NCHIPS lines describing chip catagories used in data collection.

c39 Enter the BEST first, the WORST last. Begin after comment line C380.
1 -~ good. all small chips. no curls
2 - fair, 70% small chips, 30% short curls
3 -~ poor, bird cage, long curls, etc.
C31 INPUT IDENTIFIERS for each insert on separate lines up to 80 spaces wide,
C3z followed by NOTES on test observations on a line up to 8@ spaces wide.
c33 Begin input of INSERT IDENTIFIER lines after this comment line C33.
401 tool No. 50143 Sandvik 415 - Multi DNMG-543 (4130:29/30)
21 Note- All Feeds - Sparking and Some Nose Chipping
402 tool No. Valenite V25 - ALOX DNMG-542 (4130:29/30)
@z Note- All Feeda - Edge and Nose Chipping
403 tool No Kennametal 850 - Multi DNMG-843 (4130:26/30)
83 Note @ 020 -Spking, @ 023 -Spking/Crater, 0.027 -Spking/Nose Chipping
4¢4 tool No Carboloy 560 - Multi DNMG-543E-48 (4130:26/38!

a4 Note- @ 220 -Noge Wear, @ 223" and 0 027 -Sparking/Nose Chipping

)




C34

C35

cas INFUT below FINISH, CHIP, COEFFICIENT, and POWER data from each %est run.
civ Finish and chip Qualities are indicated by the integer correaponding to
c38 catagoriea entered above. These are followed by the COEFFICIENT and POWER

Cis ( ugsed in the tool-life, speed equation ) from the data for each test.
C40

C41l ALL of the above values will appear on each Jine of data entered and be
C42 READ from DO LOOQOPs structured as follows - -

C43

C44 For each INSERT -

C45 DEPTH 1

C46 Feed 1

C47 Feed 2

Cc48 C

C49 Feed n ( over the range of feeds input after line Cl17 above )
Cs50 DEPTH 2

C51 Feed 1

C52 Feed 2

c53 -

C54 Feed n

C55 R

CS6 DEPTH m ( over the range of depthe input after comment line Cl4 )
cs”7 Feed 1

Cs58

C89 Skip a line ( or put in a comment line ) before each INSERT data aet.
C6o Next INSERT

Cél DEFTH 1

ce2 Feeds
c63 etc.
C64 Skip ete

C65

C66 Enter a zero i1f no data was taken for a particular DEPTH and FEED.

ce7 Begin entrys after comment line C73
cés Put entrys in 7 posaitions of 16 spaceg each as sghown from C69 to C72.

Cé9 1 2 3 4 5 6 7
C70 67890123456789012345678001234567880123456789012345678001234567850123456789
C71 INSERT: DEPTH FEED ¢ FINISH ! CHIP COEF- | POWER
C72 INDEX INDEX INDEX ! INDEX INDEX ! FICIENT | EXPONENT:
c73
This line following comment line C73 is the SKIP line before first INSERT 4¢1.
401 ) 1 2 2 2.7433 .14
401 1 2 4 2 2.7579 .15
401 1 3 3 2 2.6689 .12
g8kip
402 1 1 5 1 2.6047 .08
402 1 2 5 2.6224 .12
402 1 3 5 2 2.6876 .22
skip
403 1 1 4 1 2.0276 .26
403 1 2 5 1 2.6511 .87
403 1 3 4 1 2.7067 .13
akip
404 1 1 4 1 2 6305 02
404 1 Vi 3 2 2 6430 en
494 1 3 o] 1 2.6138 @8
B59




Data File: R _ROUDATA

Cl ROUDATA{ data file 9 for subroutine ROUND called by program SORT )
cz .
c3
C4 NOTE : Comment lines in the data file are 1dentified at the left.
C5 The number of comment lines and tneir placement are fixed tv pragram
C6 SCRT. However, the content may be altered or ommited.
c7
cs INPUT the number of data entries 1n the order specified
Cc9o below. These numbers MUST correspond to the number of
cio entries for each category 1n this data file.
Cll! NSERTS NDEPTHS NFEEDS NFINISHS NCHIPS

4 1 4 6 3
Cl2 INPUT D.0O.Cuts ( used 1in tests to obtain data ) after comment line Cl4

Cl3 Enter NDFEPTHS numbere in thousandths of an inch from the
Cl4 gamallest INCREASING to the largest.
200
Cl5 INFUT FEEDs ( uged in testg to obtain data ) after comment line C17
Clé6 Enter NFEEDS numbere in thousarndths of an inch from the
cl7 amalleat INCREASING to the la:legt.
20 23 27 -
cle INPUT FINISHes { obtatned from teat data ) after comment line C2¢@
Cls Enter NFIN15HS numbere in micro-inche EMS from the
c29 emallest INZTREASING to the largest.

180 25¢ 330 375 500 600
c21 Enter SURFACE FINISH, corresponding to NFINISHS numbers., how you
Cz2z would like them Lz be outputted in the program.
c23 *lace each SFINISH on a geperate line., gtarting with the samallest

Cz24 RMS to the largeet ERMS Each SFINISH 18 allowed 1@ characters,
c25 gtarting in Column 11.

C26 1 2 3
C27 6789012345678921234567849¢
125+
250
250+
250-500
500
500+
c28 INPUT chip Quality DESCRIPTIONS on separate lines up to 5@ spaces wide.
C29 Enter NCHIPS lines describing chip catagories used 1n data collection.
Cc30 Enter the BEST first, the WORST last. Begin after comment line C3@.
1 - good, all small chips, no curls
2 - fair, 70% small chips, 3@% short curlg
3 - poor, bird cage, long curls., etc.

C3l1 INPUT IDENTIFIERS for each insert on separate lines up to 8@ spaces wide,
Cl32 followed by NOTES on test observations on a line wup to 8@ sgpaces wide.
c33 Begin input of INSERT IDENTIFIER lines after thia comment line C33.

581 Tool No 51848 Kennametal 650 - Multi RNMO 64 (4130: 20/3@)

@1 Note - @ ©23° Edge Wear, @ @27 + 0.030° Edge Wear + SBparking
582 Tool No VR/Weggorn 683 - Multi RNMG 64 (4130: 26/30)

@2 Note - ©.@23° Sparking, @.027° + 0. 033" Edge Wear + Sparking
502 Tool No. 51845 Carboloy 570 - AlOX RNMG 64 - 48 (4138: 26/38)

23 Note-9 023" EdgeWear+Sparking, & 827" Sparking, 038" EdgeWear+Sparking
504 Tool No. 5105@¢ Valenite V@5 - AIOX RNMG 64 (4130 28/30)

¢4 Nove-¢.@23° Edge wWemi + Sparking, @.0827° + @.03%° Edge Wear + Chipping

B60O
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C34
C33
cae INPUT below FINISH, CHIF, COEFFICIENT, and POWER data from each test run.
c37 Finish and chip Qualities are indicated by the :nteger correspconding to
C3s8 catagories ertered above. These are followed by the COEFFICIENT and FPOWER
C39 ( used 1n the tool-life, speed equation ) from the data for eanh tese.
c40
C41l ALL of the above values will appear on each line of data entered and be
Cc42 READ from DO LOOPs structured as follows - -
C43

’ C44 For each INSERT -
C45 DEPTH 1
C46 Feed 1

- c47 Feed 2
c48 c
C4s Feed n ( over the range of teeds input after line C17 above )
cse DEFTH 2
CS1 Feed 1
CB2 Feed 2
ce3 .
C54 Feed n
C85 C
(03141 DEFTH m ( over the range of depthe input after comment line Cl4 )
cs57 Feed 1
CB8

cB9o Skip a line ( or put in a comment line ) before each INSERT data set.
c6eo Next INSERT

C61 DEFTH 1

C62 Feede
C63 etc.
Ch4 Skip etc

c65

C66 Enter a 2zero if no data was taken for a particular DEPTH and FEED.
c67 Begin entrys after comment line C73

c68 Put entrys in 7 positions of 10 spaces each as shown from C69 to C72.
C69 1 2 3 4 S 6 7
C79 67880123456789012345678901234567890123456789012345678901234567890123456789
C71 INSERT: DEPTH FEED | FINISH @ CHIP COEF~ . POWER
C72 INDEX . INDEX . INDEX | INDEX ! INDEX ' FICIENT . EXPONENT.
C73
This line following comment line C73 is the SKIP line before first INSERT 5S@1l.
5¢1 1 1 ] 0 2 0
501 1 2 1 1 3.0161 .26
591 1 3 4 1 3.8735 .21
501 1 4 4 1 2.8183 .14
ekip
502 1 1 2 ] o @
¢ 802 1 2 1 2 2.0379 .21
582 1 3 4 1 2.6681 85
802 1 4 5 1 2.6781 .85
. skip
503 1 1 ] e o ]
53 1 2 3 2 2.6028 17
503 1 3 4 1 2.7513 .en
503 1 4 S 1 2. 7371 .87
skip
504 1 1 Q 0 ('] %]
504 1 2 4 1 2.68240 17
504 1 3 5 1 2.7806 )
504 1 4 S 1 2.8l .06
B61
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APPENDIX E

MACHINING DATA PROGRAM FOR FINISHING/ROUGHING SIZE
COATED CARBIDE CUTTING INSERTS USED IN TURNING OPERATIONS
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TATTTINING INTA PROYRAM

R
FINISHING / DOUTIING SIZE
CDATED CARBIDE CUTTING TNSTRIS
(1T N

TURNING DPIRATIONS

Revision
Jul, i48v
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Fngineering Direetorate

Roek ITsland Arsenil

Roek Island, Tllinois 6G1299-5000
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MACHINING DATA PROGRAM

FOR
FINISHING / ROUGHING SIZE
COATED CARBIDE CUTTING INSERTS
USED 1IN

TURNING OPERATIONS

HIT  RETURN  TO CONTINUE

EXPERIMENTAL
EQUIPMENT -~ Single point turning using a 30/60 horsepower turret lathe
CUTTING CONDITION ~- Dry cutting only with fluid cooled workpiece

WORKPIECE MATERIAL-- AISI 4140 steel, hot rolled tubing for finishing inserts.
Heat treated, Quenched and Tempered to HRC 31 - 33
AIST 4140 & 4130 steel, hot rolled tubing for roughing inserts.
Heat treated, Quenched and Tempered to HRC 32 - 35 and 29/30 res

TOOL MATERIALS -- CVD coated carbide inserts
ALOX : ALOX exterior coating with TiC coat at substrate
interface

Multi : TiN exterior ceating with ALOX coat intermediate,
and TiC or TaC coat at substrate interface

TOOL HOLDERS -- Negative 5 degree back rake and side rake angles with SCEA
ranging from + 15 degrees to -3 degrees depending on
shape of insert

ENTER RETURN TO CONTINUE

E4




1/2 in. for finishing cut, DOC = 0.060 in.
5/8 in. or 3/4 in. for roughing cut, DOC = 0.200 in.

TOOL INSERT SIZE -- 1IC
IC

TOOL WEAR CRITERIA -- Finishing flank wear limits - 0.010" ave, or 0.020" max.
Roughing flank wear limits - 0.015" ave, or 0.030" max.

MEASURING PROCEDURE -~ Tool flank wear was measured at predetermined time
intervals (min.) until wear limit was reached

PERFORMANCE -- Tool life (min.) was recorded when the flank wear limit was
reached, and the quality of chip control/form were judged and

given a good, fair, or poor rating.

Workpiece surface finishes were assigned RMS(micro-inch) values
by visual/tactual comparisons using a Std. Ordnance Finishes
S5et No. 10.

Wear mode patterns and occurance frequency were recorded per
insert, as was the calculation of metal removal rate.

ENTER RETURN TO CONTINUE

Select Size of Insert to be Used:

1/2 in.)

1  Finishing (IC
5/8 in. OR 3/4 in.)

2  Roughing (1C

E  Exit from the Program

0

Select Insert Shape

triangular

square

diamond 80 degree
diamond 55 degree
round

23] U SNy —

Exit from the program.

ES




301
302
303
304
305
306
307
308
309
310
31
312
313
314
315

316
317
318

Program will search DATA for the 18

tool
tool
tool
tool
tool
tool
tool
tool
tool
tool
tool
tool
tool
tool
tool

tool
tool
tool

No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.

No.
No.
No.

50743
50741

50129
50742

50009

50127

50740

TRW - 918 - Al Ox
Carboloy - 545 - Al Ox
Cleveland - CP1 - Al Ox
Cleveland - CP1 - Al Ox
Carmet - 7000 - Al Ox
Sandvik - 015 - Al Ox
Firth Sterling CCi6- A1 Ox
Valenite - V05 - Al Ox
Newcomer - NAQO2 - Al Ox
Kennametal -~ 950 - Multi
Seco - TP10 - Multi
Seco - TP15 - Multi
Clevzland - M3 - Multi
Cleveland - M3 - Multi
Sandvik - 415 - malti

Enter any key to continue .

Sandvik -
VR/Wesson -
Valenite -~

435 - Multi
680 - Multi
VC7 - Uncoated CNGG - 432

Enter any key to continue .

L6

CNMG
CNMG
CNMP
MG
CNMG
CNMG
CNMG
CNMG
CNMG
CNMS
CNMM
CNMM
CNMP
CNMG
CNMG

CNMG
CNMM

DIAMOND(80 DEG) inserts tested.

432
432 - 148
432 - 43
432
432 - E
432 - 61
432
132
132
432
132 - 37
432 - 37
432 - i3
432
432 - 15
432 - 61
432 - E




Choose FIRST Priority

F surface Finish

Q chip Quality

Priority 1 - surface Finish

Type in surface Finish you must have in

micro-inchs RMS

E7




You asked for a 125. micro-inch finish.

Surface Finich data from test results that
are closest to your specification are :

125 micro-inches RMS ( compared to 125 RMS )

All results that follow will be based on this value.

Priority 2
Specify lowest chip Quality you can live with.
1 ~ good, all small chips, no curls

2 - fair, 70% small chips, 30% short curls
3 - poor, bird cage, 1iong curls, etc.

Only data for which chip Quality equals or exceeds
2 ~ fair, 70% small chips, 30% short curls

Wwill be considered.

Type the Depth Of Cut you want in
thousandths of an inch.

( Finishing - DOC = 0.060" : Roughing - 0.200" )

E8




You asked for a 0.060 inch Depth Of Cut.

The DEPTH for which test results are available
that is closest to your request is

0.060 1inch

All results that follow will be based on this value.

Choose Feed OPTION

1 User SPECIFIED Feed
2 All available Feed DATA that satisfy

surface Finish & chip Quality criteria
will be considered.

Feed Option 1 - User Specified Feed

Type the FEED you want in

thousandths of an inch / rev.




You asked for a  0.017 inch / rev. Feed.

The FEED for which test results are available
that i3 closest to your request is

2.017 inch / rev.

All results that follow will be based on this value.

Choose Tool Life OPTION.

user specifies Tool Life

user specifies Length Of Cut

user specifies 3urface Speed
optimize tool life for Lowest Cost
optimize tool lire for Maximum vutpul

Loy —

(91}

Note: Results are most reliable in the Tool Life range from
5 to 25 minutec.
Computations are limited to this range.

Would you likes the Cost($) per cubic inch given in the output?
{ Y/N)

F10




m O

o O

Type

Type

Type

Type apporoximate Cost per Edge for inserts in

Type

the Diameter Of Workpiece in

inches.

the Surface Speed you need in

surface feet per minute

the Time allowed to Change Inserts in

minutes

dollars / edge

the Labor plus Overhead rate in

dollars / hour

El1




nsert - Feed combinations satisfy your specifications.

91

They will d ageording te their ,

Metal Removal Ratecs.

will have tne highest MHAR .

1as

decreacing to the t.

PAGE of INSERTS.

tsol No. 50742 Firth 3teriing CChL- A Ox CONMG 432
Q tool No. SCO0% Kermametal - GU0 - Multi CNMo 432
1 tool tw. SCT7H: TRW - 15 - AL Ox  CNMG 432
p, tcol Ne. Newcomer - NAO2 - Al Ox CONMG 432
2 tonl No. Seco - P15 - Multl CNMM 432 - 37
z tool No. Carboloy - 55 - AL Ox ONMG 432 - 438
3] tool No. Valenits - VZ7 - Uncoated CNGG - 432
5  tool No. Jalenite - V05 - Al Ox  CNMG 432
' ta0d No. Carmet - IO - Al Ox CNMGC 432 - 8
Znter "R" to Return te Option Mena.  Zrter any other key to continue.
ENTER # OF OPTION WANTED:

Toote look ab Jutput f an Individua:r Inoore
to see All inserts in order of hishect MBE

5 to see thr of zcorted fnnert

4oL ee dist oof origanaliy inputtel parameters

5w sme Lefinitions of terms el in line of NITES on output

O to Return Yo Jption Men

S




307 tool No. 50742 Firth Sterling CCh6- Al Ox  CNMG 432
07 Note- 0.012" - Nose Notch, 0.017" - Slight Notching

Chip Quality = 1 - good, all small chips, no curls
Surf. Finish = 125 micro - inches
Depth of Cut = 0.060 inch
Feed = 0.017 iuch / rev.
Tocl Life = 5.4 minutes
Surface Speed: 500. surface feet / minute
M. R. Rate = 6.1 cubic inches / minute
D. O. Workpc = 6.0 inches
L. 0. Cut = 29. inches
R. P. M. = 318. rev. / minute
Cost = $ 0.19 per cubic inch

Computations for user specified Depth Of Cut and Feed .

D. 0. Cut = 0.060 inch
Feed = 0.017 inch / rev.
M. R. Rate = 6.1 cubic inches / minute
L. 0. Cut = 29. inches
Enter "R" to Return to Option Menu. Enter any other key to continue.

310 tool No. 50009 Kennametal - 950 - Multi CNMS 432
10 Note- 0.012" - Slight Nose Notch, 0.017" - Slight Sparking

Chip Quality = 2 - fair, 70% small chips, 30% short curls
Surf. Finish = 125 micro - inches
Depth of Cut = 0.060 inch
Feed z 0.017 1inch / rev.
Teol Life = 1.7 minutes
Surface Speed: 500. surface feet / minute
M. K. Rate = 6.1 cubic inches / minute
D. O. Workpc = 6.0 inches
L. 0. Cut = 63. inches
R. P. M. = 318. rev. / minute
Cost = % 0.18 per cubic inch
Computations for user specified Depth Of Cut and Feed .
U. 0. Cut = 0.060 inch
Feed = 0.017 1inch / rev,.
M. R. Rate = 6.1 cubic inches / minute
.. 0. Cut = 63. inches

Enter "R" to Return to Option Menu. Enter any other key to continue.




301 tool No. 50743  TRW - 318 - Al Ox  CNMG 432
01  Note- 0.012" - Notch, 0N.017" - 5light Notching
Chip Quality = 2 - fair, 79% omall chips, 30% short curls
Surf. Finish = 175 mizcro - inches
Depth of Cut = $.060 inch
Feed S 2.017  inch / rev.

Tool Life =
Surface Speed=

M. K. Rate z 9 cubic inches / minute
D. 0. Workpe = 6.0 inches
L. O. Cut = 26. inches
R. P. M. = -07. rev. / minute
Cost = 3% 0.20 per cubic inch
Computations for user specified Depth Of Cut and Feed .
D. 0. Cut = C.060 inch
Feed = 0.017 1inch / rev.
M. R. Rate = 5.9 cubic inches / minute
L. 0. Cut = 26. inches
Enter "R" to Return to Option Menu. Enter any other key to continue.
509 tool No. Newcomer - NAO2 - Al Ox  CNiMG 432
3%  Note- 0.3417" -~ Slight Notch, 0.017" -~ Nose Wear
Chip Quality = 1 -~ good, all small chips, no curls
Surf. Finish = 125 micro - inches
Depth of Cut = 0.060 inch
Feed z 0.017 inch / rev.
Tool Life = 5.0 minutes
Surface 3peed: 4638, surface feet / minute
M. R. Rate = 5.7 cublic inches / minute
D. C. Workpc = 6.0 inches
L. 0. Cut = 25. inches
R. 2. M = 298. rev. / minute
Cost = $ 0.21 per cubic inch
computations for user specified Depth Of Cut and TFeed .
D. 0. Cut 2 .060  inch
Feed = 0.077  Inch / rev.
M. H. Rate = 5.7 cubic inches / minute
L. . cut = 25. Inches
Erter "R" to Heturn to Optior Menu. Enter any cther key to continue.

5.0 minutes
H§3. surface feet / ni..ate
5.1




312  tool No. Seco - TP1S - Multi CiMM 432 - 37
12 Note- 0.017" - CE Cratering & Slight Notch
Chip Quality = 1 - good, all small chips, no curls

Surf. Finish = 125 micro - inches
Depth of Cut = 0.060 inch
Feed = 0.017 1inch / rev.
Tool Life = 5.0 minutes
Surface Speed= un7. surface feet / minute
M. R. Rate = 5.5 cubic inches / minute
D. 0. Workpc = 6.0 inches
L. 0. Cut = 24. inches
R. P. M. = 285. rev. / minute
Cost = $ 0.22 per cubic inch
Computations for user specified Depth Of Cut and Feed .
D. 0. Cut = 0.060 inch
Feed = 0.017 1inch / rev.
M. R. Rate = 5.5 cubic inches / minute
L. 0. Cut = 24, inches
Enter "R" to Return to Option Menu. Enter any other key to continue.
302  tool No. Carboloy -~ 545 - A1 Ox CNMG 432 - 48
02 Note- 0.017" - Sparking, 0.U17" - Slight Cratering

Chip Quality = 1 - good,

all small chips,

no curls

Surf. Finish = 125 micro - inches
Depth of Cut = 0.060 inch
Feed = 0.017 inch / rev.
Tool Life = 5.0 minutes
Surface Speed-= 426. surface feet / minute
M. R. Rate = 5.2 cubic inches / minute
D. 0. Workpc = 6.0 inches
L. 0. Cut = 23. inches
R. P. M. = 2717. rev. / minute
Cost = $ 0.23 per cubic inch
Computations for user specified Depth Of Cut and Feed .
D. 0. Cut = 0.060 1inch
Feed = 0.017 1inch / rev.
1. R. Rate = 5.2 cubic inches / minute
L 0. Cut = 23. inches
Enter "R" to Return to Option Menu. Enter any other key to continue.
ElS




318 tool No. Valenite -
18 Note - 0.012" - Slight Sparking
Chip Quality = 2 - fair,

125

Surf. Finish =
Depth of Cut
Feed

Tool Life

Surface Speed

M. R. Rate

D. 0. Workpc

L. 0. Cut

. M.

hez.

n oo

= 269.

Cost $

70% small chips,

VC7 -~ Uncoated CNGG -~ 432

30% short curls

micro -~ inches
0.060 1inch
0.017 1inch / rev.

5.0 minutes

surface feet / minute

5.2 cubic inches / minute

6.0 inches
23. inches
rev. / minute

0.23 per cubic inch

Computations for user specified Depth Of Cut and Feed .

D. 0. Cut

Feed
M. R. Rate
L. 0. Cut

toon

23.
Enter "R" to Return to Option Menu.

308  tool No. Valenite
08  Note-

Chip Quality =

70%

2 - fair,
Surf. Finish = 125
Depth of Cut
Feed
Tool Life
Surface Speed:z
M. R. Rate
D. 0. Workpc

L. 0. Cut

418,
5.1

(AT

266
$

V05 - Al Ox
0.012" - Slight Notech, 0.017" - Slight Sparking
small chips,

0.060
0.017

inch
inch / rev.

5.2 cubic inches / minute

inches
Enter any other key to continue.

CNMG 432

30% short curls

micro - inches
0.060 inch
0.017 inch

7

rev.

5.0 minutes

surface feet / minute
cubic inches / minute
6.0 inches

23. inches

rev. / minute

0.24 per cubic inch

Computations for user specified Depth Of Cut and Feed .

D. 0. Cut - 0.060 inch
Feed = 0.017 inch / rev.
M. R. Rate = 5.1 cubic inches / minute
L. 0. Cut = 23. inches
tnter "R" to Return to Option Menu Enter any other key to continue.
Fl16




305 tool No. Carmet -~ 7000 - A1 Ox CNMG 432 - E
05 Note- 0.017" - Slight Sparking
Chip Quality = 2 - fair, 70% small chips, 30% short curls
Surf. Finish = 125 micro - inches
Depth of Cut = 0.060 inch
Feed = 0.017 inch / rev.
Tool Life = 5.0 minutes
Surface Speeds= 416. surface feet / minute
M. R. Rate = 5.1 cubic inches / minute
D. 0. Workpe = 6.0 inches
L. 0. Cut = 23. inches
R. P. M. = 265. rev. / minute
Cost = $ 0.24 per cubic inch
Computations for user specified Depth Of Cut and Feed .
D. C. Cut = 0.060 inch
Feed = 0.017 1inch / rev.
M. R. Rate = 5.1 cubic inches / minute
L. 0. Cut = 23. inches
Enter "R" to Return to Option Menu. Enter any other key to continue.

Re-enter program at Options for :

Shape of Insert ( the beginning )
Finish and Chip priority

Feed

Tool Life / Length of Cut

Repeat of Results

Ul N —

Exit  enter any other key

El7
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MACHINING DATA PROGRAM

FOR
FINISHING / ROUGHING SIZE
COATED CARBIDE CUTTING INSERTS
USED IN

TURNING OPERATIONS

HIT RETURN  TO CONTTNUE

EXPERIMENTAL

EQUIPMENT -- Single point turning using a 30/60 horsepower turret lathe
CUTTING CONDITION -~ Dry cutting only with fluid cooled workpiece

WORKPIECE MATERIAL-- AISI 4140 steel, hot rolled tubing for finishing inserts.
Heat treated, Quenched and Tempered to HRC 31 - 33
AISI 4140 & 4130 steel, hot rolled tubing for roughing inserts.
Heat treated, Quenched and Tempered to HRC 32 - 35 and 29/30 res

TOOL MATERIALS -- CVD coated carbide inserts
ALOX : ALOX exterior coating with TiC coat at substrate
interface

Multi : TiIN exterlor coating with ALOX coat intermediate,
and TiC or TaC coat at substrate interface

TOOL HOLDERS -- Negative 5 degree back rake and side rake angles with SCEA
ranging from + 15 degrees to -3 degrees depending on
shape of insert

ENTER RETURN TO CONTINUE

E19




TOOL INSERT SIZE -- IC = 1/2 in. for finishing cut, DOC = 0.060 in.
IC = 5/8 in. or 3/4 in. for roughing cut, DOC = 0.200 in.
TOOL WEAR CRITERIA -~ Finishing flank wear limits - 0.010" ave, or 0.020" max.
Roughing flank wear limits - 0.015" ave, or 0.030" max.

MEASURING PROCEDURE -- Tool flank wear was measured at predetermined time
intervals (min.) until wear limit was reached

PERFORMANCE -~ Tool life (min.) was recorded when the flank wear limit was
reached, and the quality of chip control/form were judged and
given a good, fair, or poor rating.

Workpiece surface finishes were assigned RMS(micro-inch) values
by visual/tactual comparisons using a Std. Ordnance Finishes
Set No. 10.

Wear mode patterns and occurance frequency were recorded per
insert, as was the calculation of metal removal rate.

ENTER ZRETURNZ TO CONTINUE

Select Size of Insert to be Used:

1/2 in.)
5/8 in. OR 3/4 in.)

1 Finishing (IC
2  Roughing (IC

E  Exit from the Program

Select Insert Shape

triangular

square

diamond 80 degree
diamond 55 degree
round

(G20 i RN\ I

E Exit from the program.

£20




201
202
203
204
205

Program will search DATA for the 5

tool No

. 50086

tool No.

tocl No

. 51046

tool No.

tool No

. 50082

Sandvik 415 -
Sandvik 435 -
Seco TP15 -
Widalon TK15
Sandvik S6 -

Enter any key to

SQUARE
Multi  SNMM
Multi  SNMM
Multi  SNMM
Multi  SNMM
Uncoat SNMG
continue .

E21]

inserts tested.

643 - 71
643 - 71
643 - 37
643 - 6
buk

(4140:
(4140:
(4140:
(4140
(4140

3%)
34)
34)
34)
34)




Choose FIRST Priority

F surface Finish

Q chip Quality

Priority 1 - surface Finish

Type in surface Finish you must have in

micrc-inchs RMS




You asked for a 600. micro-inch finish.

Surface Finish data from test results that
are closest to your specification are :

500 micro-inches RMS ( compared to 500 RMS )

A1l results that follow will be based on this value.

Priority 2
Specify lowest chip Quality you can live with.

1 - good, all small chips, no curls
2 - fair, 70% small chips, 30% short curls

2

<::) J - poor, bird cage, 1long curls, etc.

Only data for which chip Quality equals or excecds
2 - fair, 70% small chips, 30% short curls

will be considered.

Type the Depth ¢f Cut you want in
thousandths of an inch.

( Finishing - DOC = 0.060" : Roughing - 0.200" )




You asked for a 0.200 inch Depth GO Cut.

The DEPTH for which test results are available
that is closest to your request is

0.200 inch

All results that follow will be based on this value.

Choose Feed OPTION
1 User SPECIFIED Feed
2 All available Feed DATA that satisfy

surface Finish & chip Quality criteria
will be considered.

Feed Option 7 ~ User Specified reed

Type the FEED you want in

thousandths of an inch / rev.

E24




-

Yor asked for a 0.G23 incti / rev. Feed.

The FEED for which test results are available
that is closest Lo your request is

0.023 inch / rev.

A1l results that rollow will be based on this value.

Chocse Tool Life OPTION.

user specifies Tool Life

user specifies Length Of Cut

user specifies Surface Speed
optimize tool life for Lowest Cost
optimize tool life for Maximum Output

Ul EZ ) -

Note: Results are most reliable in the Tool Life range from
5 to 25 minutes.
Computations are limited to this range.

G

Would you like the Cost($) per cubic inch given in the output?
( Y/N )

0,




B WO

® O O

Type the Diameter

inches.

Of Workpiece in

Type the Surface Speed you need in

surface

feet per minute

Type the Time allowed to Change Inserts in

minutes

Type apporoximate

dollars

Cost per Edge for inserfs in

/ edge

Type the Labor plus Overhead rate in

dellars

/ hour

Elb




204
201
203
202
<05

Enter "R" to

o

5 Insert - Feed combinations sabtisfy your specificatizn:.

They will be listed accordirg Lo their |
Metal Removal Rates.
The first will have the highest MRR .

decreasing to the last.

Enter any key to see the 1st PAGE of INSERTS.

tool No.

tool No.
tool No.

tool No.

tool No.

ENTER # OF

1 to
2 to
J to
4 to
5 to
O to

50086 Sandvik 415
51046 Seco TP15

50082 Sandvik 36

Multi SNMM 643 - 6
Multi SNMM 643 - 71
Multi SNMM 6u3 37
Multi SNMM g4z - T
Uncoat SNMG 644

Widalon TK15

1

Sandvik 435

OPTION WANTED:

look at Qutput of an Individual Insert

see

see

see

s€ee

A1l inserts in order of highest MRR
the List of sorted inserts

list of originally Inputted parameters

(4140
(4140
(4140
(L1140

(4187

Return to Option Menu. Enter any other key to continue.

Definitions of terms used in line of NOTES on output

Return to Option Menu

4
34
547
kLD

S4)




204  tool No. Widalon
04  Note-
Chip Quality = 2 - fair,

Surf. Finish =

70% small chips,

TK15 - Multi SNMM 643 - 6 (4140: 34)

30% short curls

250-500 micro - inches

Depth of Cut = 0.200 1inch
Feed = 0.023 1inch / rev.
Tool Life = 14.1 minutes
Surface Speeds= 400. surface feet / minute
M. R. Rate = 22.1 cubic inches / minute
D. 0. Workpe = 6.0 inches
L. 0. Cut = 83. inches
R. P. M. = 255. rev. / minute
Cost = $ 0.05 per cubic inch
Computations for user specified Depth Of Cut and Feed .
D. 0. Cut = 0.200 inch
Feed = 0.023 inch / rev.
M. R. Rate = 22.1 cubic inches / minute
L. 0. Cut = 83. inches

Enter "R" to Return to Option

201 Sandvik

01

tool No. 50086
Note-

All Feeds - Sparking,

Menu. Enter any other key to continue.

415 ~ Multi  SNMM 643 - 71 (4140: 34)

> 0.023" - Nose Def.

Chip Quality = 1 - good, all small chips, no curls
Surf, TFinish = 250 micro - inches
Depth of Cut = 0.200 1inch
Feed z 0.023 inch / rev.
Tool Life = 5.0 minutes
Surface Speed:= 376. surface feet / minute
M. R. Rate = 20.8 cubic inches / minute
D. 0. Workpc = 6.0 inches
L. 0. Cut = 28. inches
R, P. M. = 239. rev. / minute
Cost = $ 0.06 per cubic inch
Computations for user specified Depth Of Cut and Feed .
D. 0. Cut = 0.200 inch
Feed = 0.023 inch / rev,
M. R. Rate = 0.8 cub‘c inches / minute
L. 0. Cut = 23. inches
Enter "R" to Return to Option Menu. Enter any other key to continue.
28




203  Lool No. 51040 Seco
093 Note- < 0.023"
Chip Quality = 1 - good,

~

Surf. Finish =

TP15 - Multi  ONMM  G4s

- Bnd Sparking, 0.027" - 3creeching
all smail chips,

no curls

250~-500 micro - inches

Depth of Cut = 0.200 inch
Feed = 0.023 inch / rev.
Tool Life = 5.0 minutes
Surface Speed: 357. surface feet / minute
M. R. Rate = 19.7 cubic inches / minute
D. O. Workpe = 6.0 inches
L. 0. Cut = 26. inches
R. P. M. = 227. rev. / minute
Cost = $ 0.00 per cubic inch
Computations for user specified Depth Of Cut and Feed .
D. 0. Cut = 0.200 ineh
Feed = 0.023 inch / rev.
M. R. Rate = 19.7 cubic inches / minute
L. 0. Cut = 26. inches
Enter "R" to Return to Option Menu. Enter any other key to continue.
202 tool No. Sandvik 435 - Multi SNMM 643 - T1 (4140 34)
02  Note-
Chip Quality = 1 - good, all small chips, no curls
Surf. Finish = 250+ micro -~ inches
Depth of Cut = 0.200 inch
Feed = 0.023 inch 7/ rev.
Tool Life z 5.0 minutes
Surface Speed= 320. surface feet / minute
M. R. Rate = 17.7 cubic inches / minute
D. 0. Workpc = 6.0 inches
L. 0. Cut = 23. inches
R. P. M. = 204. rev. / minute
Cost = $ 0.07 per cubic inch
Computations for user specified Depth Of Cut and Feed .
D. . Cut = 0.200 inch
Feed = 0.023 inch / rev.
M. R. Rate = 17.7 cubic inches / minute
L. 0. Cut = 23. inches
Enter "R" to Return to Option Menu. Enter any cther key to continue.
E?9




205  tool No. 50082 Sandvik 356 - Uncoat OSNMG 644 (4140: 34)
05 Note-~ 0.020" + 0.023" -Sparking/Screeching, 0.027" -Cratering
Chip Quality = 1 - good, all small chips, no curls
Surf, Finish = 250+ micro - inches
Depth of Cut = 0.200 inch
Feed = £0.023 inch / rev.
Tool Life = 5.0 minutes
Surface Speeds 261. surface feet / minute
M. R. Rate = 14.4 cubic inches / minute
D. 0. Workpc = 6.0 inches
L. 0. Cut = 19. inches
R. P. M, = 166. rev. / minute
Cost = $ 0.08 per cubic inch
Computations for user specified Depth Of Cut and Feed .
D. 0. Cut = 0.200 inch
Feed = 0.023 inch / rev.
M. R. Rate = 14.4 cubic inches / minute
L. 0. Cut = 19. inches
Enter "R" to Return to Option Menu. Enter any other key to continue.

Re-enter program at Options for :

Shape of Insert ( the beginning )
Finish and Chip priority

Feed

Tool Life / Length of Cut

Repeat of Results

LTEWN —

Exit enter any other key
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